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A lack of physical activity is a significant public health problem, particularly among 
adolescent girls. The successful promotion of physical activity necessitates a 
thorough understanding of the vast array of potential influences on physical activity. 
Numerous individual and physical environmental correlates of physical activity have 
been identified among adolescent girls, yet correlates within the social environment, 
and the family environment in particular, are poorly understood. 
Parenting styles and practices are aspects of the family environment which have been 
positively associated with various psychological and cognitive outcomes and are 
considered to be protective against negative health behaviours such as drug use and 
consumption of unhealthy diets among children and adolescents. There is, however, 
little evidence regarding the influence of parenting styles and practices on physical 
activity. 
This thesis examined the relationship between parenting styles, parenting practices 
and physical activity among adolescent girls. Three studies were conducted to 
explore the complex relationships between these variables and provide deeper 
understanding of the influence of physical activity parenting among adolescent girls. 
The first study was a secondary analysis of cross-sectional and longitudinal data to 
determine the relationship between global measures of parenting style and physical 
activity, and the extent to which socio-demographic characteristics moderate these 
relationships. The second study involved a series of in-depth interviews with 
adolescent girls and their parents to identify the range of strategies parents 
implement to support their daughter’s physical activity, which led to the 
development of items to assess physical activity-specific parenting practices. The 
third and final study was a cross-sectional study of adolescent girls and their parents 
to assess the reliability of the newly developed items and determine their association 
with physical activity. 
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Results from these studies suggest that parenting styles and practices are cross-
sectionally associated with physical activity, and that these relationships differ by 
socio-demographic characteristics. This thesis also supports the notion that both the 
broad construct of parenting style, and more specific parenting practices, are 
important determinants of physical activity among adolescent girls and should be 
considered in future studies. It is also clear that parents implement a wide variety of 
strategies, additional to those previously reported in the literature, such as developing 
an active family culture and encouraging the uptake of physically active part-time 
employment, in order to encourage physical activity among their daughters, and that 
these strategies vary by parenting style. Finally, the items developed to assess 
physical activity parenting in this thesis were found to be reliable, with many of these 
items consistently moderately to strongly associated with physical activity among 
adolescent girls. 
This thesis clearly demonstrates that physical activity parenting, though complex, 
makes an important contribution to physical activity among adolescent girls. Further, 
it provides evidence for the inclusion of specific parenting strategies, tailored to 
socio-demographic circumstances, in interventions to increase physical activity that 
target adolescent girls and their families. In addition, this research has led to the 
development of comprehensive and reliable measures of physical activity parenting 
which can be used in future research. 
iii 
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A number of terms will be referred to frequently throughout this thesis.  Definitions 
for these terms are listed below: 
Physical activity: “Bodily movement that is produced by the contraction of skeletal 
muscle and that substantially increases energy expenditure” (USDHHS 1996 p. 21). 
Moderate-intensity physical activity (MPA): Physical activity requiring 
approximately 3 to 6 times as much energy as rest (Sallis & Owen 1999), that is 3.0 – 
6.0 metabolic equivalents (METs) (Crouter et al. 2006).  
Vigorous-intensity physical activity (VPA): Physical activity requiring greater than 
6.0 METs (Crouter et al. 2006), often defined as activity that makes you short of 
breath. 
Physical activity domains:  The setting or context in which physical activity takes 
place. This includes leisure-time physical activity (LTPA), occupational/school-
based physical activity, transport-related physical activity and household physical 
activity. 
  
Parenting styles: The overall emotional climate of the child-parent relationship that 
sets the tone for parent-child interactions (Steinberg & Silk 2002), generally 
characterised as one of four types - authoritarian, authoritative, neglectful and 
indulgent.  
Parenting practices: Specific attempts or strategies implemented by the parent to 
socialise the child toward a particular goal– a particular parenting practice may have 
a very different outcome when implemented within two different parenting styles 
(Steinberg & Silk 2002). 
Family function: A global term to describe the interrelationships between family 
members and the family environment. Components of family functioning include 
iv 
home environment, parent behaviour and spousal relationships (Poresky & Whitsitt 
1985). 
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1.1 Introduction 
Traditional epidemiology seeks to understand the distribution and determinants of 
disease frequency in human populations (Hennekens & Buring 1987). Through 
epidemiological research, physical inactivity has been established as a 
contributing factor in a number of serious chronic health conditions (Sallis & 
Owen 1999). In recent decades, the epidemiological evidence supporting the 
importance of physical activity in the prevention of disease has contributed to an 
increase in research in this area (USDHHS 1996), much of which uses a 
behavioural epidemiological approach. A behavioural epidemiological perspective 
differs from traditional epidemiology in that it seeks to determine the distribution 
and aetiology of the behaviours which are associated with disease, rather than the 
disease itself. More specifically, in a physical activity context, behavioural 
epidemiology seeks to understand who is active, what influences their activity, 
and how this information can be used to increase activity levels of others (Sallis & 
Owen 1999). 
Using a behavioural epidemiological approach, this chapter aims to build a 
rationale for the current thesis by reviewing evidence of the benefits of physical 
activity, the prevalence of activity and inactivity, theoretical approaches used to 
explain and predict physical activity and correlates of physical activity, with a 
particular emphasis on those within the family environment.   
1.2  Benefits of Physical Activity 
1.2.1  Health benefits among adults  
Among adults, the health benefits of physical activity are well documented, with 
numerous studies and reviews showing positive associations between physical 
2activity and longevity (Katzmarzyk et al. 2003, Bucksch 2005, Sallis & Owen 
1999, Warburton et al. 2006, Lee et al. 2012). Physical activity also has a 
protective effect against conditions such as cardiovascular disease (CVD) (Sallis 
& Owen 1999, Bauman 2004, Hu et al. 2005, Alevizos et al. 2005, Warburton et 
al. 2006, Lee et al. 2012), type 2 diabetes (Sallis & Owen 1999, Bauman 2004, 
Meisinger et al. 2005, Hu et al. 2003, Warburton et al. 2006), overweight and 
obesity (Bauman 2004), colon and breast cancers (Warburton et al. 2006, Lee et 
al. 2012) and hypertension (Sallis & Owen 1999, Warburton et al. 2006, Whelton 
et al. 2002, Foy et al. 2006, Parker et al. 2007).   
In relation to psychological health, while some studies have demonstrated a cross-
sectional association between physical activity and various aspects of mental 
health (Galper et al. 2006, Goodwin 2003) there is limited evidence of a causal 
nature (Bauman 2004). Observational studies have demonstrated an inverse 
association between physical activity and depression (Galper et al. 2006, Iverson 
& Thordarson 2005), and a positive association between physical activity and 
general well-being (Galper et al. 2006), while reviews (Teychenne et al. 2008, 
Mammen & Faulkner 2013) suggests that even low doses of physical activity may 
offer some protection against depression. Further, physical activity has been used 
with some success within treatment programs for various mental health 
conditions, including mild-moderate depression and anxiety (Dunn et al. 2005), 
and moderate-intensity physical activity has been shown to improve sleep in 
sedentary older adults (King et al. 1997).  
The public health cost of physical inactivity is significant, with the direct health 
care costs associated with physical inactivity in Australia estimated at $719 
million per annum (Medibank Private 2008). These estimates do not include 
indirect costs such as lost productivity potential or the value of human life, or 
intangible costs such as costs to individuals and their families due to decreases in 
quality of life (Medibank Private 2008). In Australia, physical inactivity has been 
identified as the second leading modifiable cause of ill-health after smoking and 
the leading modifiable cause of ill-health among women (Mathers et al. 1999). 
Given the substantial cost to society of physical inactivity, it poses one of the 
3most significant public health issues associated with modern lifestyles, and is 
comparable to tobacco use or poor diet in its contribution to ill-health. 
   
1.2.2  Health benefits among children 
Whilst the body of research into the benefits of physical activity among children 
is not as extensive as that among adults, there is growing support for the role of 
physical activity in improving bone health (Biddle et al. 2004, Wang et al. 2005, 
Janssen & LeBlanc 2010, Okely et al. 2012) and improving CHD risk factors 
(Saakslahti et al. 2004, Strong et al. 2005, Janssen & LeBlanc 2010, Boreham et 
al. 2002, Okely et al. 2012). This is particularly important as diseases such as 
osteoporosis (Bass 2000) and coronary heart disease (McGill et al. 2000) have 
their origins in childhood. Further, studies have demonstrated a long term 
protective effect of adolescent physical activity on bone health and breast cancer 
(Hallal et al. 2006a) and an association between youth physical activity and 
reduced risk of developing metabolic syndrome in adulthood (Yang et al. 2009). 
There is also evidence to suggest that physical activity reduces adiposity among 
youth (Riddell & Iscoe 2006), although this evidence is somewhat inconsistent. A 
review of controlled trials among obese youth found that while exercise training 
did not consistently decrease bodyweight or body mass index (BMI), it led to 
positive changes in lean body mass and fat (Watts et al. 2005). Similarly, a recent 
Australian school-based obesity prevention program among adolescent girls 
demonstrated improvements in body fatness, but not BMI (Dewar et al. 2013), 
while a cohort study of adolescent girls showed self-reported exercise frequency 
did not predict obesity onset (Stice et al. 2005). However, the authors suggested 
that this finding may be attenuated by difficulties in obtaining reliable reports of 
exercise behaviour prospectively.  
In relation to psychological health benefits among children and adolescents, 
research has shown an association between physical activity and emotional well-
being (Biddle et al. 2004, Parfitt & Eston 2005, Okely et al. 2012), enhanced 
social and moral development (Cavill et al. 2001), body image (Sothern et al. 
1999), self-esteem (Parfitt & Eston 2005, Sothern et al. 1999, Cavill et al. 2001, 
4Kristjansson et al. 2010, Biddle & Asare 2011) and improvements in depression 
(Janssen & LeBlanc 2010). 
Several recent studies have also shown a positive relationship between academic 
outcomes and physical activity (Kwak et al. 2009, Fox et al. 2010, Reed et al. 
2010, Okely et al. 2012). Kwak and colleagues (2009) observed a cross-sectional 
association between academic achievement and vigorous physical activity in girls, 
and academic achievement and fitness in boys. Similarly, a cross-sectional study 
by Fox et al. (2010) found a positive association between physical activity and 
academic achievement among high school students. This is consistent with a 
review by Strong and colleagues (2005), which suggests positive associations 
between physical activity and various components of academic performance such 
as concentration and memory. In contrast, Coe et al. (2006) found no significant 
relationship between physical education enrolment and academic achievement, 
although vigorous activity was positively associated with higher grades. More 
recently, Rasberry and colleagues’ (2011) review of school-based physical 
activity and academic performance found positive associations between physical 
activity and academic performance in approximately half the studies they 
reviewed, and no demonstrated relationship in the remainder. Further, in their 
review of prospective studies, Singh and colleagues (2012) noted a positive 
association between physical activity and academic performance among children, 
while Tomporowski and colleagues (2008) suggest exercise training programs 
enhance children’s mental functioning. 
Further, Ahamed and colleagues (2007), in their evaluation of a school-based 
physical activity intervention, found the inclusion of additional physical activity 
in the school curriculum did not compromise academic performance, while Reed 
et al. (2010) found the integration of physical activity within elementary school 
curricula improved components of academic achievement. This is consistent with 
longitudinal evidence suggesting that increasing students’ physical education or 
physical activity at school does not result in lower levels of academic 
achievement, despite a potential reduction in time available for the study of 
academic material (Shephard 1997). 
5In conclusion, there is consistent evidence to suggest that health benefits, such as 
improved bone health, reduced adiposity, improved CVD risk factors and 
increased emotional well-being, are associated with physical activity in childhood 
and adolescence. Further, emerging evidence supports the notion that physical 
activity in childhood and adolescence may provide ongoing health benefits in 
adulthood. 
1.3  Tracking of Physical Activity 
Physical activity promotion across the lifespan is based on the assumption that 
physical activity is an habitual behaviour which tracks over time (Telama 2009). 
Tracking refers to the tendency of individuals to, over time, maintain their 
position or rank relative to others within a group (Malina 1996). It is hypothesised 
that the degree to which physical activity tracks varies according to different 
transition periods and phases of life (Telama 2009). 
Research into tracking of physical activity has increased substantially since 
Malina’s seminal review in 2001 (Malina 2001). Numerous cohort studies have 
sought to determine whether physical activity tracks during childhood (Hallal et 
al. 2006b, Kelly et al. 2007, Nyberg et al. 2009, Raudsepp & Pall 1998), 
adolescence (Baggett et al. 2008, Telama et al. 1996, Aarnio et al. 2002) or 
adulthood (Anderssen et al. 1996, Kirjonen et al. 2006, Telama et al. 2005), and 
whether tracking is evident across transition periods (Pate et al. 1999, Janz et al. 
2000, McMurray et al. 2003, Telama et al. 2005, Matton et al. 2006, Kirjonen et 
al. 2006).  
During childhood, relatively short studies using maternal report (Hallal et al. 
2006b) and objectively measured (Kelly et al. 2007, Nyberg et al. 2009, Raudsepp 
& Pall 1998) physical activity have shown low to moderate levels of tracking, 
with those studies using objective measures typically reporting higher levels of 
tracking in this period (Telama 2009). Similarly, during adolescence, physical 
activity has been observed to track at low to moderate levels over short periods 
using both self-report (Baggett et al. 2008, Telama et al. 1996, Aarnio et al. 2002) 
6and objective (Baggett et al. 2008) measures. During adulthood, physical activity 
appears to track at a moderate level, particularly among younger males, with 
levels of tracking decreasing with increasing duration of follow-up (Telama et al. 
2005, Kirjonen et al. 2006, Anderssen et al. 1996).
Studies investigating tracking of physical activity in the transition period from 
childhood to adolescence have found low to moderate levels of tracking with self-
report and objective measures (Pate et al. 1999, McMurray et al. 2003, Janz et al. 
2000, Kristensen et al. 2008). In a cohort of rural youth in the U.S., self-report 
measures of physical activity were found to track moderately during late 
childhood through to early adolescence (Pate et al. 1999). McMurray and 
colleagues (2003) observed low tracking of physical activity during this period 
and Janz and colleagues (2000) found that self-reported vigorous activity tracks 
from childhood to adolescence among both boys and girls. Further, Kristensen 
and colleagues (2008) found that objectively assessed physical activity tracked 
moderately from childhood to adolescence, suggesting there is at least some 
degree of tracking over this transition period. 
Tracking studies from childhood and adolescence to adulthood have been less 
consistent (Matton et al. 2006, Tammelin et al. 2003, Telama et al. 2005, 
Anderssen et al. 2005). In particular, studies using self-reported sports 
participation as a measure of physical activity have found mixed results. Matton 
and colleagues (2006) assessed the stability of physical activity, as measured by 
sports participation, from adolescence to middle adulthood in a cohort of Flemish 
females, finding physical activity was not a stable characteristic. Conversely, 
Tammelin and colleagues (2003) found that frequent participation in sport after 
school hours (at least once a week among females and twice a week among males) 
during adolescence was associated with a high level of activity later in life. It is 
important to note however, that these studies are based on self-reported measures 
of sports participation, which is not necessarily reflective of total physical 
activity. 
Using more comprehensive measures of physical activity, Telama and colleagues 
(2005) examined whether persistent physical activity between the ages of 9 and 18 
7predicted adult physical activity over a 21-year tracking period. Findings 
indicated that the probability of being active in adulthood was increased by 
persistent physical activity at a young age (Telama et al. 2005). Similarly, 
Anderssen and colleagues (2005) found a weak though significant level of 
tracking from adolescence to young adulthood.  Both studies observed higher 
levels of tracking among males than females.  
Overall, physical activity appears to track at a low to moderate level across the 
lifespan, particularly in men (Telama 2009) and is higher in studies of shorter 
duration. From a public health perspective, this has important implications for 
physical education and encouraging physical activity from an early age. Further, it 
appears that physical activity promotion among girls may warrant additional focus 
given physical activity does not track as strongly among this group. 
1.4  Physical Activity Recommendations and Guidelines  
To assist in providing a consistent public health message, physical activity 
guidelines specifically for children and adolescents have been developed and 
adopted by many countries. In Australia, guidelines suggest children and 
adolescents should accumulate “at least 60 minutes of moderate- to vigorous-
intensity physical activity every day” (Australian Government Department of 
Health 2013). Further, it is recommended that children and adolescents should 
engage in activities that strengthen muscle and bone on at least three days per 
week, and should engage in more activity, up to several hours per day, to achieve 
additional health benefits (Australian Government Department of Health 2013). In 
addition, it is recommended that children and adolescents “should limit use of 
electronic media for entertainment (e.g. television, seated electronic games and 
computer use) to no more than two hours a day” and “break up long periods of 
sitting as often as possible” (Australian Government Department of Health 2013). 
Internationally, similar guidelines exist for children and adolescents, with at least 
one hour a day of physical activity for school-age children and adolescents 
currently being recommended in the United Kingdom (UK) (Cavill et al. 2001), 
8the United States (US) (Centres for Disease Control and Prevention 2005) and 
Canada (Canadian Society for Exercise Physiology 2012).   
More recently, Tudor-Locke and colleagues (2011) have translated these time- 
and intensity-based guidelines into step thresholds, suggesting that among 
children, these guidelines equate to 13000 to 15000 steps per day for boys and 
11000 to 12000 steps per day for girls. Among adolescents, these guidelines 
equate to approximately 10000 to 11700 steps per day among boys and girls. The 
authors note, however, that further research is needed to confirm these 
preliminary recommendations (Tudor-Locke et al. 2011). 
There is evidence which suggests, however, that for the prevention of clustering 
of cardiovascular risk factors, physical activity levels among children and 
adolescents should be even higher than the recommended levels of at least one 
hour per day (Andersen et al. 2006). While there is emerging evidence on the 
extent to which some of these guidelines for children and adolescents are being 
met (Australian Bureau of Statistics 2013), the assessment of compliance with 
physical activity guidelines at a population level presents a number of challenges. 
1.5  Assessment of Physical Activity   
Assessment of physical activity is challenging among children and adolescents 
(Kohl et al. 2000). The nature of children’s physical activity differs from that of 
adults, with children’s activity characterised by short bursts of moderate- to 
vigorous-intensity activity interspersed with longer periods of light activity or 
inactivity (Bailey et al. 1995), which has implications for physical activity 
assessment. There are a number of methods for assessing physical activity, each 
with various advantages and limitations. These include self-report, activity 
monitors, pedometers, heart rate monitors, direct observation, doubly labelled 
water and indirect calorimetry (Welk et al. 2000). While some methods such as 
doubly labelled water and indirect calorimetry provide a measure of energy 
expenditure, methods such as self-report questionnaires or activity monitors are 
required to provide information on physical activity behaviour. The choice of 
9assessment method ultimately depends on the research question (i.e. whether 
physical activity behaviour or energy expenditure is the focus) and study design. 
As physical activity rather than energy expenditure is the focus of this thesis, only 
those measures which directly assess physical activity will be reviewed here. 
1.5.1  Objective measures 
Objective measures include activity monitors, pedometers, heart rate monitors and 
direct observation. Direct observation is a method often used for assessing 
physical activity among children. This technique involves an observer recording 
all physical activity a child or group of children engages in during a particular 
time period (Kohl et al. 2000), thereby providing quantitative and qualitative or 
contextual information about physical activity (Welk & Wood 2000). Further, 
direct observation overcomes a major limitation of self-report measures in that it 
does not rely on recall (Kohl et al. 2000). However, it is not appropriate for 
population level physical activity assessment and can be difficult to implement in 
a wide geographic area and in particular settings (Kohl et al. 2000). 
Assessment methods such as heart rate monitors, pedometers and accelerometers 
have been used with some success among adults (Welk 2002) and children (Trost 
et al. 1998). Heart rate monitors are lightweight devices with extended data 
storage capacities which continuously record heart rate (Welk 2002). They are 
versatile and unobtrusive, providing data on intensity, duration and frequency of 
physical activity (Welk 2002), and have been used to increase physical activity in 
children via the provision of feedback (McManus 2008). However, heart rate 
monitors can be cumbersome for the subject, due to the necessity to have the heart 
rate monitor secured to the chest (Welk 2002), and their cost may prohibit their 
use in large-scale epidemiological studies. 
Pedometers are cheap, easy to use devices which are worn on the hip and provide 
data on the number of steps taken by the wearer (McNamara et al. 2010). Some 
models can also provide a number of additional outputs, such as distance travelled 
(McNamara et al. 2010). Pedometers are considered a simple and inexpensive 
option for assessing physical activity among adults (Tudor-Locke et al. 2002b) 
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and children (McNamara et al. 2010), however are not as appropriate if data on 
the type of physical activity is sought. Further, Scott and colleagues (2013) note 
that reactivity and pedometer tampering can be problematic among adolescents. 
Accelerometers have increasingly been used to assess physical activity among 
youth. Accelerometers are small, easy to use devices worn on the hip, which 
operate by recording movement as counts of activity in real time, which are then 
extracted for analysis (Kohl et al. 2000). The accelerometer has a low subject 
burden (Staudenmayer et al. 2012) and is a useful tool for objectively measuring 
frequency, intensity and duration of activity in a field setting (Treuth et al. 2004, 
Butte et al. 2012), providing data on patterns of activity and an estimate of energy 
expenditure (Welk et al. 2000, Butte et al. 2012). As accelerometers capture 
activity in real time, they are able to detect short bursts of activity which is 
particularly relevant when assessing physical activity among children. The 
Actigraph ® has been shown to be a valid tool for measuring energy expenditure 
and activity levels in children and adolescents, with high correlations (r=0.87) 
reported between Actigraph counts and energy expenditure when walking and 
running on treadmills (Trost et al. 1998), and lower correlations (r=0.45-0.81) 
reported between Actigraph counts and heart rate monitoring or direct observation 
in free-living conditions (McMurray et al. 2004). Further, the Actigraph ® is the 
most frequently used accelerometer for physical activity research (McMurray et 
al. 2004, Yang & Hsu 2010). More recently, wrist worn models are emerging in 
the literature (Schaefer et al. 2014). While these models show promise in terms of 
acceptability and compliance, they do provide real-time visual feedback, hence 
may lead to reactivity (Schaefer et al. 2014). 
There are a number of limitations associated with the use of accelerometers, 
including the cost, the requirement for a specific software interface to download 
and manage the data, and many models are not waterproof. Accelerometers do not 
provide data on the type of activity undertaken (Butte et al. 2012), the domain in 
which it occurred, nor do they adequately capture physical activity in graded or 
resistance exercise, and are inappropriate measures of cycling (trunk remains 
stable) (Riddoch et al. 2004). Further, compliance with accelerometers can be 
problematic among adolescents (Van Coevering et al. 2005). Recently, however, 
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pattern recognition approaches such as artificial neural networks (ANNs) have 
been used to predict type of activity from accelerometers (Trost et al. 2012), 
although this technique is in its infancy. Further, given their utility in measuring 
physical activity among children and adolescents, accelerometers provide a valid 
and reliable option for gathering data on frequency, intensity and duration of 
physical activity. In spite of advances in accelerometer data mining, techniques 
such as ANNs are still in development; therefore a combination of accelerometers 
and subjective measures remain the most appropriate techniques for 
comprehensive physical activity assessment. 
1.5.2  Subjective measures 
There is concern about the accuracy of self-report data from children, and more 
information about the cognitive skills required to accurately complete self-reports 
is needed (Welk et al. 2000). Similarly, proxy-report questionnaires, which rely 
on the assumption that the parent or teacher providing the proxy report is fully 
aware of all activity a child has engaged in, have shown mixed results in relation 
to validity and reliability, hence the need for further research into these measures 
(Sirard & Pate 2001).  
Among older children and adolescents, self-completion of physical activity 
questionnaires can be less problematic due to their increased cognitive abilities, 
with a number of reasonably reliable and valid instruments existing, including the 
3 Day Physical Activity Recall (Pate et al. 2003), the 7 Day Physical Activity 
Recall (Sallis et al. 1993), the Leisure Time Exercise Questionnaire (Godin & 
Shephard 1985) and the International Physical Activity Questionnaire for 
Adolescents (IPAQ-A) (De Cocker et al. 2011). The IPAQ-A, which has been 
specifically adapted for adolescents, contains items about housework- and 
gardening-related physical activity, transport-related physical activity, leisure-
time physical activity and physical activity at school, including physical 
education, walking, moderate and vigorous physical activity (De Cocker et al. 
2011). The IPAQ-A was found to be a reasonably valid measure of physical 
activity when assessed against accelerometers, with significant correlations 
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between the IPAQ-A and the Actigraph observed (r=0.08 to 0.26) (De Cocker et 
al. 2011). The reliability of this instrument is yet to be reported. 
In Australia, the Adolescent Physical Activity Recall Questionnaire (APARQ) 
(Booth et al. 2002b) has been used with some success to determine the level of 
physical activity among adolescents. The APARQ assesses participation in both 
organised and non-organised games, during a normal week in summer school 
terms and winter school terms (reported separately), excluding holiday periods. 
This instrument has been shown to have acceptable reliability (weighted kappa 
ranged from 0.33-0.71 and 0.39-0.71 for summer and winter terms respectively) 
and acceptable validity (Spearman correlation coefficients: 0.147 (P<0.001) and 
0.208 (P<0.001) for grade 8 boys and girls, respectively, 0.139 (P<0.01) and 
0.391 (P<0.001) for grade 10 boys and girls, respectively) when compared with 
performance on the Multistage Fitness Test (Booth et al. 2002b), however a more 
appropriate validation method is required. Further, it has been suggested that 
seasonal format questionnaires, such as the APARQ, may improve accuracy of 
self-report of physical activity among adolescents (Rifas-Shiman et al. 2001). 
The Children’s Leisure Activities Study Survey (CLASS) is another Australian 
example which has proved a valid and reliable measure of self-reported physical 
activity among older children and adolescents (Telford et al. 2004). This survey 
includes items on the frequency and duration of activities undertaken in a typical 
week (during school term, excluding school holidays), active transport to school, 
school physical education and school sport (Telford et al. 2004).  
While some of these questionnaires show promise, a review by Chinapaw and 
colleagues (2010) notes that further research is required to confirm the validity 
and reliability of physical activity questionnaires among youth. In light of the 
numerous challenges associated with assessing physical activity among children 
and adolescents, further investigation of measures which can adequately capture 
the nature of physical activity among youth is required to enable an accurate 
determination of the prevalence of physical activity among this important 
population group. In the interim, however, a combination of objective and 
subjective methods provides useful information. Accelerometers appear to be one 
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of the best options currently available for objectively assessing physical activity 
among children and adolescents, while subjective measures such as the APARQ 
and IPAQ-A show promise as a means of obtaining self-report physical activity 
data from adolescents, particularly in large scale epidemiological studies where 
data on physical activity prevalence are sought. 
1.6  Prevalence of Physical Activity 
In light of the well-established benefits of physical activity and public health 
guidelines, it is of concern that physical activity levels among youth are poor 
across many facets of participation, including overall physical activity, that is, 
meeting physical activity guidelines (Pearson et al. 2009), organised sport (NHS 
Information Centre 2012) and active transport (Sirard & Slater 2008). Further, 
little is known about the prevalence and influences on participation patterns 
within certain domains (Klinker et al. 2014), for example the home environment.   
1.6.1  Meeting physical activity guidelines 
Research internationally has attempted to determine the proportion of young 
people meeting physical activity guidelines, though comparison across studies is 
often hampered by the inconsistent use of intensity thresholds (Ekelund et al. 
2011) and operationalisation of compliance with guidelines (Olds et al. 2007). In 
the US, accelerometry data from the Youth Risk Behavior Survey suggests that 
59% of 11-15 year old boys and 34% of 11-15 year old girls meet the 
recommended 60 minutes of MVPA per day (Sanchez et al. 2007). Accelerometry 
data from the 2003-2004 National Health and Nutritional Examination Survey 
(NHANES) in the US were more sobering (Troiano et al. 2008), with only 12% of 
12-15 year old boys and 3% of 12-15 year old girls meeting the physical activity 
guidelines. Some of the observed differences in results of these two studies may 
be due to the different definitions used for moderate-intensity physical activity (a 
lower range of 3 METs in Sanchez (2007) and 4 METs in Troiano (2008)); 
however, it is clear that the majority of adolescents in the US do not meet the 
current physical activity guidelines. 
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Similarly low levels of objectively assessed compliance with physical activity 
guidelines have been observed in the UK. Using 3-5.9 METs as the definition for 
moderate-intensity activity, Pearson and colleagues (2009) found 28% and 17% of 
12-16 year old boys and girls respectively engaged in 60 minutes or more of 
MVPA daily. 
Two large European studies, the European Youth Heart Study (EYHS) (Riddoch 
et al. 2004) and the Healthy Lifestyle in Europe by Nutrition in Adolescence 
(HELENA) study (Ruiz et al. 2011), reported somewhat higher levels of 
compliance with physical activity guidelines. The EYHS involved children and 
adolescents aged 9 and 15 years from countries including Denmark, Portugal, 
Estonia and Norway. Physical activity was assessed via accelerometer. The vast 
majority of boys and girls (97% and 98% respectively) achieved the 
recommended guidelines at age 9, while at age 15, 82% of boys and 62% of girls 
achieved the guidelines (Riddoch et al. 2004). These relatively high levels of 
compliance may be explained in part by the use of 3 METs as the cutpoint for 
moderate-intensity physical activity. The HELENA study, a cross-sectional study 
of European adolescents from 10 European cities, measured a range of health 
behaviours, including physical activity measured via accelerometer (Ruiz et al. 
2011). Using similar definitions of moderate-intensity activity and the same 
physical activity guidelines as the EYHS, the HELENA study found that 57% of 
boys and 28% of girls met the recommended activity level (Ruiz et al. 2011). 
These lower levels of compliance, in comparison to the EYHS study, may in part 
reflect the higher accelerometer counts/minute cutpoints used in the HELENA 
study. 
In Australia, the National Secondary Students’ Diet and Activity (NaSSDA) 
(Scully et al. 2012) survey 2009-10 provided self-reported data on 12,188 
secondary school students’ physical activity, with results indicating 22% and 8% 
of males and females respectively met the physical activity guideline of 60 
minutes or more of daily MVPA. While this study gathered data from a large 
sample, assessment of compliance with guidelines was limited by the use of a 
single measure of physical activity. This measure has previously been shown to be 
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reliable, valid and correlated with objective measures of physical activity 
(Prochaska et al. 2001, Ridgers et al. 2012); however, it does not provide the same 
level of detail as the objective measures in the studies described previously. 
Similar levels of compliance with guidelines were observed in the Australian 
Health Survey 2011-12 (Australian Bureau of Statistics 2013), which found 19% 
of children and adolescents met the physical activity guideline of 60 minutes or 
more of MVPA on every day in the week prior to the survey. 
The 2007 Australian National Children’s Nutrition and Physical Activity Survey 
(Children’s Survey) utilised self-report and objective measures of physical 
activity in a sample of children and adolescents (CSIRO Preventative Health 
National Research Flagship 2007). Physical activity was measured among 9-19 
years olds via a time use survey, the validated Multimedia Activity Recall for 
Children and Adolescents (MARCA) (Ridley et al. 2006), from which total 
energy expenditure and a physical activity level (PAL) was calculated, and via 
pedometers which were worn for up to seven consecutive days by 5-16 year olds. 
Although no national guidelines exist for recommended steps per day in Australia, 
Tudor-Locke et al’s (2004) criteria of 15000 steps per day for boys and 12000 
steps per day for girls were used to calculate achievement of guidelines. Thirty-
two percent of boys aged 5-8 years, 24% of boys aged 9-13 years and 13% of 
boys aged 14-16 years met this criteria (15000 steps per day). Fifty percent of 
girls aged 5-8 years, 33% of girls aged 9-13 years and 16% of girls aged 14-16 
years met the criteria of 12000 steps per day. Nearly half (46%) of boys aged 9-13 
and one quarter (25%) of boys aged 14-16 met the physical activity guideline of at 
least 60 minutes of daily MVPA based on self-report data. In comparison, one 
third (33%) of girls aged 9-13 years and 13% of girls aged 14-16 years met this 
guideline (CSIRO Preventative Health National Research Flagship 2007).  
Levels of compliance with step thresholds were also determined in the Australian 
Health Survey 2011-12 (Australian Bureau of Statistics 2013). This research used 
a minimal daily target of 12000 steps for boys and girls to calculate achievement 
of guidelines. Results indicated 33% of boys aged 5-8 years, 42% of boys aged 9-
11 years, 14% of boys aged 12-14 years and 9% of boys aged 15-17 years met the 
criteria of 12000 steps per day. Among girls, 10% of those aged 5-8 years, 7% of 
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those aged 9-11 years, 11% of those aged 12-14 years and 5% of those aged 15-17 
years met the threshold of 12000 steps per day (Australian Bureau of Statistics 
2013). 
Using the APARQ as the measure of physical activity, the 2010 NSW Schools 
Physical Activity and Nutrition Survey (SPANS) found that 61% of boys in year 
6, 68% of boys in years 8 and 10, 56% of girls in year 6, 60% of girls in year 8, 
and 57% of girls in year 10 participated in at least one hour of MVPA per day 
during summer school terms (Hardy et al. 2011). Compliance during winter 
school terms was lower, with 50% of boys in year 6, 57% of boys in year 8, 61% 
of boys in year 10, 39% of girls in year 6, 43% of girls in year 8 and 48% of girls 
in year 10 participating in at least one hour of MVPA per day (Hardy et al. 2011).  
These figures are considerably higher than those reported by the 2008 Child and 
Adolescent Physical Activity and Nutrition Survey (CAPANS) in Western 
Australia (Martin et al. 2008), where 38% and 10% of secondary school boys and 
girls respectively reported doing 60 minutes or more MVPA daily. This difference 
between Australian studies may in part be attributable to the different survey 
instruments used. 
There is now emerging evidence on secular changes in compliance with physical 
activity guidelines. Okely and colleagues (2008) found that self-reported 
compliance had increased among NSW adolescents from 1985 to 2004. This 
increase is consistent with data from the United Kingdom, Europe and Canada 
(Okely et al. 2008). More recently, data from the NSW SPANS study suggest that 
while compliance with physical activity guidelines increased among NSW 
adolescents between 1997 and 2004, it subsequently decreased significantly 
between 2004 and 2010, except among year 10 girls (Hardy 2011). In light of 
conflicting evidence, a recent review (Ekelund et al. 2011) observed that changes 
in physical activity levels among youth are not well understood and there is 
insufficient evidence to state that compliance with physical activity guidelines has 
increased or decreased in recent decades. Until internationally standardised 
surveillance systems using objective measures are implemented (Ekelund et al. 
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2011), it is difficult to determine with any certainty how physical activity levels 
among youth may be changing. 
While the level of compliance with physical activity recommendations differs 
between studies, and varies according to the type of measure used, overall the 
literature suggests that a lack of compliance with physical activity guidelines 
among children and adolescents is not limited to one country, indeed it is a 
challenge of international significance. Examining prevalence within specific 
domains of physical activity may provide focus for intervention efforts. 
1.6.2  Organised sport 
Few recent studies report on prevalence on organised sport participation among 
youth. In the US, a telephone survey of parents of 9-13 year old children found 
that 38% of boys and 39% of girls in this age group had participated in organised 
physical activity during the preceding 7 days (Centers for Disease Control and 
Prevention 2003). Similar levels of sport participation were observed in the UK, 
where data from the Health Survey for England (HSE) 2008 found that 49% of 
boys and 38% of girls had participated in formal sports in the previous week 
(NHS Information Centre 2012). 
In Australia, in the 12 months to April 2009, it was estimated that 63% of children 
aged 5 to 14 years were involved in organised sport, with more boys involved 
(70%) than girls (56%) (Australian Bureau of Statistics 2009), while the 2011 
Young People’s Survey showed that, in New Zealand, 93% of boys aged 11-14 
years and 91% of girls aged 11-14 years had participated in at least one sport or 
recreational activity once or more a week for the previous year (Sport New 
Zealand 2012).  
In relation to changes in organised sport participation over time, there is little 
consistent evidence (Dollman et al. 2005, Salmon & Timperio 2007). Australian 
data (Australian Bureau of Statistics 2009) show that prevalence of organised 
sport participation did not increase significantly between 2003 and 2009 (62% and 
63% respectively) among 5-14 year old children, while Westerstahl and 
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colleagues (2003) observed participation by adolescents in leisure-time sports 
activities increased from 1974 to 1995. 
While there is some variation in the levels of youth sport participation worldwide, 
comparisons between countries are difficult due to methodological differences. 
However, it is clear that organised sport plays an important part in youth physical 
activity; indeed Norton and colleagues (2003) identified that playing sport is the 
most preferred activity among 12-15 year old Australian boys and girls, making it 
an important focus for future research and intervention. 
1.6.3  Active transport 
There is a growing body of literature on the prevalence of, and secular changes in, 
active transport among children and adolescents, particularly in relation to active 
commuting to and from school. Data from the 2010 National Travel Survey in the 
UK suggest that for 41% of children aged 5 to 16, walking was the main method 
of getting to school, while 2% used a bike to get to and from school (NHS 
Information Centre 2012). Sirard and Slater’s (2008) review suggests that overall 
frequency of active transport to school is much lower in the US, particularly in the 
south-eastern states, with some studies reporting rates of 13-14%, while 
prevalence in European studies has ranged from 40-70%.  
In Australia, the 2010 NSW SPANS found that one-fifth of primary school-aged 
children and 15% of secondary school students reported using only active travel to 
school, while between 18% and 27% of primary school children and 17% of 
secondary school students reported using only active travel from school (Hardy et 
al. 2011). However, many students reported using mixed modes of travel, many of 
which contained a component of active travel, hence the figures above are likely 
to be an underrepresentation of the prevalence of active commuting.  
Data from the 2008 CAPANS survey in Western Australia showed that 32% of 
primary school aged boys and 26% of primary school aged girls had actively 
commuted to school on the day of the survey, while 42% and 35% of primary 
school aged boys and girls respectively had commuted home from school on the 
19
day prior to the survey (Martin et al. 2008). Almost 58% of secondary school boys 
and 46% of secondary school girls had actively commuted to school on the day of 
the survey, with 63% and 57% of secondary school boys and girls actively 
commuting home from school the day prior to the survey (Martin et al. 2008). 
In relation to trends in active transport, recent reviews have noted declines over 
time in active transport among children and adolescents in both US (Sirard & 
Slater 2008, Davison et al. 2008) and European studies (Sirard & Slater 2008). 
Similarly, Salmon and colleagues (2005a) observed declines in the frequency of 
walking and cycling to or from school from 1985 to 2001 among children aged 9-
13 years in Melbourne, Australia. Conversely, the 2008 Western Australian 
CAPANS study found no significant declines between 2003 and 2008 in active 
commuting to and from school among primary and secondary school students. In 
fact, they observed a significant increase from 2003 to 2008 in the proportion of 
secondary school aged boys and girls actively commuting home from school the 
day prior to the survey (Martin et al. 2008). 
Despite the difficulties in making direct comparisons between studies due to 
different definitions and methodologies employed, active transport appears to be 
higher among youth in Europe and Australia compared to the US, and higher 
among boys compared with girls. Further, there appear to be declines in active 
transport internationally, hence an understanding of the influences on this domain 
of physical activity is crucial.  
1.6.4  Sex differences in physical activity participation  
Among children and adolescents, sex differences in participation in overall 
physical activity and types of activity are well established, with boys undertaking 
more vigorous (Bradley et al. 2000, Booth et al. 2002a, Ortega et al. 2007, 
Troiano et al. 2008) and moderate- to vigorous-intensity physical activity (Trost et 
al. 2002, Harrell et al. 2003, Sanchez et al. 2007, Pearson et al. 2009, Ruiz et al. 
2011) than girls. Girls also more frequently report sedentary pursuits than boys 
(Bradley et al. 2000, Ruiz et al. 2011). Recent Australian data support these 
international findings, with data from the Australian Health Survey 2011-12 
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(Australian Bureau of Statistics 2013) and the 2007 Children’s Survey (CSIRO 
Preventative Health National Research Flagship 2007) showing that boys were 
more likely to engage in at least 60 minutes MVPA per day than girls. Similarly, 
the NSW SPANS 2010 showed a significantly greater proportion of boys than 
girls in years 8 and 10 participated in at least one hour of MVPA per day in 
summer terms, and a significantly greater proportion of boys than girls in years 6, 
8 and 10 participated in at least one hour of MVPA per day in winter terms 
(Hardy et al. 2011).  
Sex differences are also present in organised sport, with Australian data showing 
boys were more likely than girls to participate across childhood and adolescence 
(Australian Bureau of Statistics 2009). Similarly, in a Western Australian sample 
of adolescents, boys were more likely to report participation in at least one session 
of sport/exercise/dance in the previous seven days than girls (95% of boys and 
89% of girls) (Martin et al. 2008). 
While there are some inconsistencies in the evidence, sex differences have been 
observed in active transport, with reviews indicating girls are less likely than boys 
to actively commute to school (Davison et al. 2008, Sirard & Slater 2008). 
Conversely, Hume and colleagues (2009) found no significant differences 
between boys and girls in relation to active commuting to school in their sample 
of 121 children and 188 adolescents in Melbourne, Australia. However, given the 
consistency of findings in relation to sex differences in overall physical activity, it 
is clear that in most domains, girls are typically less active than boys, thus making 
them an important target group for intervention. 
1.6.5  Participation across transition periods  
While studies discussed previously (Pate et al. 1999, Janz et al. 2000, McMurray 
et al. 2003, Telama et al. 2005, Matton et al. 2006, Kirjonen et al. 2006) have 
examined whether physical activity tracks from childhood to adolescence or 
adulthood, others have observed how physical activity differs with age. The 
decline in levels of participation throughout the lifespan has been well 
documented (Riddoch et al. 2004, Trost et al. 2002, Dovey et al. 1998, Ortega et 
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al. 2007, Troiano et al. 2008, De Cocker et al. 2011), and the transition from 
childhood to adolescence has been identified by several authors as a period of 
marked decline in physical activity participation (Armstrong et al. 2000, Trost et 
al. 2002, Gavarry et al. 2003, Riddoch et al. 2004, Ortega et al. 2007, Troiano et 
al. 2008). In the 2003-2004 NHANES, a cross-sectional study of a representative 
sample of the US population, Troiano and colleagues (2008) observed adherence 
to physical activity guidelines, as measured by accelerometer, declined 
dramatically from childhood to adolescence. Among 6-11 year olds, 49% and 
35% of males and females respectively complied with the recommendation of at 
least 60 minutes MVPA daily, compared with 12% and 3% of 12-15 year old 
males and females respectively. These findings demonstrate the importance of the 
transition from childhood to adolescence, particularly among girls, as a period for 
physical activity intervention.  
Others (Bélanger et al. 2009a, Duncan et al. 2007, Dovey et al. 1998, Gavarry et 
al. 2003) have highlighted the continued decline in participation throughout 
adolescence and noted that this decline is more significant among girls than boys 
(Cavill et al. 2001, Armstrong et al. 2000). For example, in a longitudinal sample 
of New Zealand adolescents, total participation time at age 18 was 63% of that 
reported at age 15 (Dovey et al. 1998). The mean participation time decreased 
from 11.7 hours a week to 7.8 hours a week among boys, and from 7.5 to 4.3 
hours a week among girls, further supporting the need to encourage physical 
activity during youth, particularly among girls. Similarly, results from pooled 
analyses suggest that physical activity decreases by 7% per year during 
adolescence (Dumith et al. 2011), making this period a critical time for 
intervention. 
Further, the nature of participation changes from childhood through adolescence 
(Dovey et al. 1998, Gavarry et al. 2003, Bradley et al. 2000, Harrell et al. 2003). 
Cross-sectional research has shown that total physical activity, vigorous physical 
activity and moderate physical activity decreases from childhood to adolescence, 
while low intensity physical activity increases (Gavarry et al. 2003) and sedentary 
pursuits increase (Harrell et al. 2003, Matthews et al. 2008). Data from the 2003-
2004 NHANES in the US found that objectively assessed sedentary time 
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increased from childhood to adolescence among both boys and girls, with girls 
aged 6-11 years spending on average 6.14 hours daily sedentary time, and girls 
aged 12-15 and 16-19 spending 7.70 and 8.13 hours respectively in sedentary 
behaviours daily. Longitudinal research among Canadian youth showed a decline 
in vigorous physical activity and higher levels of sustained light intensity physical 
activity during adolescence (Bélanger et al. 2009a), while a reduction in total time 
spent in physical activity and the number of physical activities from mid to late 
adolescence was observed in a cohort of New Zealand adolescents (Dovey et al. 
1998). 
Similar declines from childhood to adolescence are evident in organised sport 
participation, with 68% of Australian children aged 9-11 and 65% of Australian 
children aged 12-14 participating in organised sport outside of school hours in the 
12 months prior to April 2009 (Australian Bureau of Statistics 2009). Data from 
the Western Australian 2008 CAPANS study indicate that 2% of primary school 
males and 4% of primary school females reported no vigorous sport, physical 
activity or dance in the previous week, compared with 5% of secondary school 
males and 11% of secondary school females (Martin et al. 2008). Similar declines 
were seen for other forms of physical activity, including active play and school 
sport or physical education (PE), while the proportion of children reporting at 
least one session of active transport in the previous 7 days was higher among 
adolescents than children (Martin et al. 2008). More recently, the Australian 
Health Survey 2011-12 data show that 5-8 year olds spent, on average, 120 
minutes per day in physically active pursuits (including active transport and 
MVPA), compared with 62 minutes per day among 15-17 year olds (Australian 
Bureau of Statistics 2013). 
In summary, it is evident that while a proportion of children meet current physical 
activity recommendations, this proportion declines markedly with age. Typically, 
girls are less active than boys at all ages and declines in activity levels with age 
are more marked among girls. Further, the nature of physical activity appears to 
change with age, with organised sport, active play, MVPA and VPA decreasing, 
and light intensity and sedentary pursuits increasing. Given elements of physical 
activity appear to track, albeit moderately, from childhood to adolescence and 
23
from adolescence to adulthood, it is evident that physical activity levels need to be 
increased and/or maintained throughout childhood and adolescence. As girls are 
less active than boys, and show a substantial drop off in participation from 
childhood to adolescence, the remainder of this thesis will have a particular focus 
on adolescent girls. In order to maintain or increase physical activity among this 
group, it is important to understand the influences on participation. Exploring the 
relevant theoretical underpinnings for physical activity provides a framework for 
examination of potential correlates.  
1.7  Theoretical Approaches to Explaining and Predicting 
Physical Activity  
A number of intrapersonal models have been used to explain and predict physical 
activity behaviour, including the Transtheoretical Model (TTM) (Prochaska & 
DiClemente 1983), the Theories of Reasoned Action (TRA) and Planned 
Behaviour (TPB) (Nutbeam & Harris 2004) and the Health Belief Model (Becker 
& Maiman 1975). In particular, TTM and TPB have been used extensively in 
physical activity research with some success (Rhodes & Nigg 2011). Although 
intrapersonal theories are important predictors of youth physical activity 
(Plotnikoff et al. 2013), they are limited by their focus on individual correlates.  
Participation in physical activity has also been explained using several 
interpersonal models including Social Cognitive Theory (Bandura 1986), the 
Family Influence Model (Kimiecik et al. 1996) and Ecological Models (Stokols 
1996), all of which consider some component of the environment and its influence 
on behaviour. However, the importance of the environment in influencing 
physical activity is emerging (Davison & Lawson 2006, Duncan et al. 2005a, 
McCormack et al. 2004), and, among youth in particular, the literature confirms 
the importance of targeting factors beyond the individual level (Perry et al. 2012), 
therefore only those models containing constructs related to the social and 
physical environment will be reviewed here.  
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1.7.1  Ecological Models 
Ecological models have developed from the work of Bronfenbrenner (1979) and 
have since been adapted in studies of child obesity (Davison & Birch 2001), 
health promotion (Stokols 1996) and physical activity (Perry et al. 2012). The 
underlying premise of ecological models is that multiple interrelated systems 
affect human development. These systems include the individual microsystem 
(the most proximal setting), the mesosystem, the exosystem and the macrosystem 
(the most distal setting) (Grzywacz & Marks 2001). The microsystem is the 
immediate system within which individuals interact (Spence & Lee 2003), and 
includes, for example, family and friendship networks (Huebner & Mancini 
2003). The mesosystem refers to the relationships between two or more 
microsystems (Spence & Lee 2003), and includes, for example, the school or 
work setting (Maccoby & Martin 1983), while the exosystem is those settings in 
which microsystems and mesosystems are embedded (Meyers et al. 2002), for 
example settings which influence family life but are not directly participated in by 
family members (Maccoby & Martin 1983). The macrosystem is the broader 
socio-cultural context including economic and political forces which influence 
individuals (Meyers et al. 2002), for example the notion that childhood socio-
economic status is related to adult physical activity is a macrosystem dimension 
(Spence & Lee 2003). These systems or levels of influence, which include 
individual, social and environmental features, are interdependent and can impact 
directly or indirectly upon each other, providing multiple points for intervention 
(Spence & Lee 2003, Perry et al. 2012). 
The social ecological approach provides a theoretical framework for 
understanding the dynamic interplay between personal and environmental factors 
and the impact they have on health (Stokols 1996). For example, application of 
the ecological model to childhood overweight suggests that a child’s weight status 
is influenced by the interactions which occur between child characteristics and 
child risk factors, parenting styles and family characteristics, and community, 
demographic and societal characteristics (Davison & Birch 2001). In a physical 
activity context, ecological models have been used with some success to examine 
various associations and interactions between contextual factors from multiple 
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domains in predicting exercise among adults (Grzywacz & Marks 2001), and to 
explore time use among adolescents with regard to self, family and friend systems 
(Huebner & Mancini 2003). 
Social ecological models are being used increasingly in the physical activity 
literature to describe the interaction between the individual and the social and 
physical environment and how this influences physical activity participation 
(Giles-Corti & Donovan 2002). These models have provided a framework in 
which to examine the relative influence of social environmental, physical 
environmental and individual factors on physical activity participation.  
However, reviews of physical activity research based on ecological models 
identify the need for the development of more comprehensive ecological models 
(Duncan et al. 2005a). While these models have provided a framework in which 
to examine the relative influence of social environmental, physical environmental 
and individual factors on physical activity participation, they do not fully account 
for the importance of the family and family relationships in relation to physical 
activity. Further, increasing the specificity of social ecological models by 
developing behaviour-specific and environment-specific ecological models may 
be warranted (Giles-Corti & Donovan 2002).  
1.7.2  Social Cognitive Theory 
Social Cognitive Theory (SCT) (also known as social learning theory) is based on 
the notion of reciprocal determinism, which describes the interaction between 
personal factors, the perception of the environment (situation), and behaviour 
(Bandura 1986, Nutbeam & Harris 1999). It suggests that these interactions are bi-
directional, and therefore environmental and personal factors can have a direct or 
a mediating influence on behaviour (Motl et al. 2005). Unlike ecological models, 
the constructs in SCT have been more fully described and tested (Glanz et al. 
2002).  
SCT is comprised of a number of constructs including self-efficacy, observational 
learning, outcome expectations and self-regulation (personal factors) and situation 
26
and social support (environmental factors) (Petosa et al. 2003). Self-efficacy 
refers to one’s confidence that they can consistently overcome barriers in order to 
perform the desired behaviour (Petosa et al. 2005). Observational learning refers 
to the acquisition of behaviours through the observation of others’ behaviour and 
the consequences of that behaviour (Maccoby & Martin 1983). Outcome 
expectations refer to an individual’s beliefs about whether the desired behaviour 
will result in positive or negative outcomes, and the value placed on that outcome 
(Petosa et al. 2005, Petosa et al. 2003). Self-regulation consists of the use of cues 
to act and reinforce desired behaviours, and while the importance of this construct 
has been documented for adults, it has not been studied as a determinant among 
adolescents (Petosa et al. 2005). In relation to environmental factors, situation 
refers to an individual’s perception of their environment, while social support 
includes support provided by friends, family and the community (Rhodes & 
Plotnikoff 2005).  
Recent research in the physical activity context has used SCT to predict and 
explain physical activity behaviour (Tavares et al. 2009, Dishman et al. 2009, 
Motl et al. 2005, Wallace et al. 2000, Petosa et al. 2005, Petosa et al. 2003, Netz 
& Raviv 2004, Taymoori et al. 2010). For example, Motl et al. (2005), in their 
study of adolescent girls, found the effect of perceived equipment accessibility 
(environmental factor) on physical activity (behaviour) was mediated by self-
efficacy for overcoming barriers (personal factor). Further, Duncan and 
colleagues (2007) observed that efficacy to overcome barriers was associated with 
a reduced physical activity decline in a longitudinal sample of adolescents, while 
Dishman et al. (2009) suggest that adolescent girls’ efficacy beliefs about physical 
activity barriers may moderate the relationship between changes in perceived 
social support and physical activity. 
Although not specifically in relation to physical activity, SCT has been 
particularly influential in explaining socialisation within the family unit, child 
rearing and the parent-child interaction (Maccoby & Martin 1983). Whilst 
originally used to describe socialisation within the family, more recently cognitive 
components have been incorporated to a greater degree to broaden its applicability 
(Maccoby & Martin 1983). The comprehensiveness of SCT suggests it may 
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provide a means of examining the mechanisms of family influence on behaviour 
(Taylor et al. 1994), although to date it has not been used to fully describe the 
complex family interactions that may influence physical activity participation, 
particularly among adolescent girls. It does provide, however, a useful framework 
for exploring the individual, social and environmental determinants of physical 
activity among children and adolescents, although more comprehensive theories 
are required to explain the dynamic and complex interaction within the family 
environment. Further, a growing body of research has recognised the family 
environment in particular as an important influence (Anderssen & Wold 1992, 
DiLorenzo et al. 1998, Sallis et al. 1999), thus those theories which consider the 
family environment and some of these more complex family variables are 
described below.  
1.7.3  Family Influence Model 
The Family Influence Model (FIM) (Kimiecik & Horn 1998, Dempsey et al. 
1993, Kimiecik et al. 1996) is based on Bandura’s SCT and Eccles’ and Harold’s 
(1991) expectancy-value model for understanding children’s achievement in 
academic settings. It purports that the home environment, which consists of 
parent/sibling beliefs, parent/sibling behaviour, and family functioning and 
interaction, influences a child’s perception of the home environment. This 
perception then leads to the development of specific beliefs which in turn are a 
primary influence on behaviour (Kimiecik et al. 1996). In a physical activity 
context, the FIM has been used to explain the influence of the family environment 
on children’s (Dempsey et al. 1993, Cleland et al. 2011) and adolescents’ (Cleland 
et al. 2011) MVPA and purports that parents’ beliefs about their children’s MVPA 
is the basis for understanding family influence on children’s MVPA. It is the 
individual’s belief system, interacting with their environment, that guides 
behaviour, and parents’ beliefs are a core component of this system. These 
relationships are illustrated in Figure 1.1. 
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Figure 1.1: Family influence model for children’s moderate- to vigorous-
intensity physical activity (Kimiecik et al. 1996) 

While this model demonstrates the importance of assessing parental beliefs when 
examining the influence of parents on children’s MVPA (Kimiecik & Horn 1998), 
it could perhaps be applied more broadly to encompass those aspects of the FIM 
not previously examined comprehensively in the context of physical activity, such 
as child perception of parent/sibling beliefs, environmental influences outside the 
home including significant adult others, peers and community, and demographic 
and family characteristics including socio-economic status (SES), ethnicity and 
family size and type. In addition, family characteristics such as parenting style and 
family function could be examined within this framework.  
1.7.4  Theories of parenting and family functioning  
A number of theories have been used to explain and predict the nature of family 
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which form a bio-psycho-social unit which is constantly changing and evolving 
(Compan et al. 2002). Whilst these theories have not previously been applied in a 
physical activity context, they may be useful to help explain the influence of the 
family environment on children’s and adolescents’ physical activity. 
Family Systems Theory 
Family Systems Theory (FST) purports that the family is greater than the sum of 
its parts (Schoppe et al. 2001) and that within each family there is a series of 
dyadic relationships (relationships between two family members) and other sub-
system relationships which are related to the qualities of the family as a whole 
(Wise 2003). It suggests that these dyadic relationships, including the marital 
relationship and parenting behaviour, have a high degree of relatedness with child 
development (Poresky & Whitsitt 1985). More specifically, according to FST the 
well-being of the child is dependent upon the functioning of the entire family 
system, and all its separate elements or dyadic relationships (Wise 2003). 
In the clinical setting, FST has been used as a framework for psychological 
intervention with individuals (Bott 1994) and to examine adolescent addiction and 
delinquency (Cook 2001). Among 4 to 6 year old girls, it has provided a 
framework for the examination of intelligence and motivation, although few 
significant correlations were found between spousal relationships or reports of 
parent behaviour and intelligence and motivation (Poresky & Whitsitt 1985). 
Family Systems Theory has also provided a theoretical framework for qualitative 
work examining how parents experience the transition of their child to 
adolescence (Spring et al. 2002).  
Further, FST has been used in the context of organisational consultation, with 
particular application in the business, human services and sport sectors (Matheny 
& Zimmerman 2001). In a physical activity context, Family Systems Theory has 
been used to guide the development of the Healthy Dads, Healthy Kids 
intervention (Morgan et al. 2014). 
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Attachment Theory 
Attachment, that is the affective bond between parents and children, is considered 
seminal to the study of parenting as numerous studies have demonstrated an 
association between attachment and children’s and adult’s functioning 
(Cummings & Cummings 2002). Attachment theory posits that the relationships 
between parents and their children are crucial to an individual’s development and 
functioning throughout the lifespan. Whilst attachment itself is not a parenting 
style or practice, the strength of the bond or the security of the attachment 
between a parent and child will be influenced by parenting style and the child’s 
experiences of parenting, thus attachment theory is often used to describe the 
complex development of the affective bond between parents and children 
(Cummings & Cummings 2002).  
In summary, as evidenced above, there a number of potentially relevant theories, 
both within a physical activity behaviour context and more broadly within the 
family context, which may be useful for examining in detail the influence of the 
family environment on children’s and adolescents’ physical activity participation. 
In general, the choice of theory will ultimately depend on the context in which it 
is being applied, the behaviour in question, and the associations or correlations to 
be studied. In this instance, the Family Influence Model appears to have potential 
for examining those family characteristics, such as family functioning, parenting 
styles and practices, and parent/sibling beliefs, that have not previously been 
extensively investigated in a physical activity context, and may provide a useful 
framework for considering the determinants of physical activity. Further, 
examining these variables within the Family Influence Model may provide 
valuable information on the interaction of these variables with each other and 
various components of the family environment such as parent/sibling beliefs and 
behaviour.  
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1.8 Correlates of Physical Activity among Children and 
Adolescents  
Correlates are those factors which are statistically associated with physical 
activity participation, that is, they may make an individual more or less likely to 
participate (Sallis & Owen 1999). Further, some correlates have been shown to 
mediate the relationship between interventions and physical activity (Bauman et 
al. 2002). Consistent with the interpersonal models described above, the following 
provides an overview of the individual, physical environmental and social 
environmental influences on physical activity. While a brief review of the 
individual and physical environmental correlates is provided, a more in-depth 
discussion of the social environmental correlates is warranted due to their 
relevance to this thesis. 
1.8.1  Individual correlates 
A number of biological, demographic, psychological and behavioural correlates 
have been consistently shown to be associated with physical activity participation 
among children and adolescents. Among children, individual-level variables 
consistently associated with physical activity include sex (male) and self-efficacy 
(Van der Horst et al. 2007), while in an earlier review (Sallis et al. 2000) parental 
overweight status, perceived barriers (negative association), physical activity 
preferences, intention to be active, previous physical activity and healthy diet 
were additionally consistently associated with physical activity. More recently, in 
their review of prospective studies, Uijtdewilligen and colleagues (2011) found 
intention was the only determinant of physical activity among children.  
Among adolescents, sex (male), self-efficacy, attitude, goal orientation/motivation 
and PE/school sports are positively associated with physical activity (Van der 
Horst et al. 2007), while previously Sallis and colleagues (2000) found that age 
(negative association), ethnicity (white), achievement orientation, perceived 
activity competence, intention to be active, depression (negative association), 
sensation seeking, previous physical activity, participation in community sports 
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and being sedentary after school and on weekends (negative association) were 
additional individual-level variables found to have a consistent association with 
physical activity participation. Further, a recent review found a positive 
association between fundamental movement skill competence and physical 
activity among adolescents (Lubans et al. 2010). In contrast to Sallis et al. (2000), 
Uijtdewilligen and colleagues (2011) observed a positive association between age 
and physical activity among adolescents. 
In their review of determinants of change in physical activity among children and 
adolescents, Craggs and colleagues (2011) found that sex (female) was associated 
with larger declines in physical activity, while higher levels of self-efficacy and 
previous physical activity were associated with smaller declines in physical 
activity among children. Among adolescents, correlates of smaller declines in 
physical activity included higher self-efficacy, perceived behavioural control and 
support for physical activity (Craggs et al. 2011). Further, self-efficacy has been 
shown in several reviews to mediate the relationship between interventions and 
physical activity (Lubans et al. 2008, van Stralen et al. 2011). 
Biddle et al. (2005) reviewed those studies conducted subsequent to the Sallis, 
Prochaska and Taylor review, focussing only on correlates of physical activity 
among adolescent girls. This review found that demographic correlates such as 
non-white ethnicity and age were negatively associated with physical activity 
among adolescent girls, while socio-economic status was positively associated 
with physical activity. In addition, enjoyment, perceived competence, self-
efficacy, physical self-perceptions and organised sport participation were 
positively correlated with physical activity, while smoking was negatively 
correlated. However, the effects found in this review were classified as small to 
moderate (Biddle et al. 2005). 
1.8.2  Physical environmental correlates  
In relation to the physical environment, de Vet and colleagues (2011), in their 
systematic review of reviews, found that school and neighbourhood facilities for 
physical activity and traffic safety were positively associated with physical 
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activity among youth. Similarly, Ding et al. (2011) found that among children, 
proximity to recreation facilities, traffic safety, walkability, land-use mix and 
residential density were associated with physical activity, while among 
adolescents, residential density and land-use mix were associated with physical 
activity. Further, this review observed that objectively measured environmental 
variables were more consistently associated with physical activity than perceived 
environmental attributes (Ding et al. 2011).  
These reviews build on earlier work by Sallis and colleagues (2000) who observed 
that, among children, program/facility access and time spent outdoors were 
positively associated with physical activity, while opportunities for exercise had a 
consistent association with physical activity participation among adolescents. 
More recently, Ferreira et al’s (2007) review of environmental correlates of 
physical activity among youth identified time spent outdoors and school-related 
physical activity policies as consistent positive correlates of physical activity 
among children, and low crime incidence in the neighbourhood environment as a 
correlate of physical activity among adolescents. Similarly, Davison and 
Lawson’s (2006) review found positive associations between children’s physical 
activity and publicly provided recreational infrastructure (such as access to 
recreational facilities) and transport infrastructure (such as presence of sidewalks), 
and negative associations between children’s physical activity and traffic 
density/speed, crime and area deprivation. Further, Giles-Corti and colleagues 
(2009) suggest that the built environment is an important influence on young 
people’s physical activity, but that the impact varies by age and sex, highlighting 
the need for more age and sex specific research in the area. 
1.8.3  Social environmental correlates 
Interpersonal frameworks such as Ecological Models, Social Cognitive Theory 
and the Family Influence Model identify the need to consider the broader social 
and physical environmental contexts in which individuals operate to fully 
understand the potential influences on behaviour. In particular, each of these 
frameworks suggest that the family environment may be an important influence 
on children’s and adolescents’ physical activity. Further, the varying influence 
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that parents have on their children as they progress from childhood to adolescence 
suggests a need to consider these correlates within a developmental or constantly 
evolving framework (Kimiecik et al. 1996).  
Whilst the impact of the broader social environment on physical activity 
participation has been the subject of much research, relatively few variables in 
this domain have shown consistent associations with physical activity. In their 
review of parental influences on physical activity in youth, Edwardson and Gorely 
(2010b) concluded that parents’ physical activity levels, attitudes towards physical 
activity, transport and encouragement were important for youth physical activity. 
However, the authors acknowledged the need for more longitudinal research 
employing a combination of objective and self-report measures in the future. 
Van der Horst and colleagues (2007) found that parental support was positively 
associated with physical activity among children, while parent education, family 
influences and friend support were positively associated with physical activity 
among adolescents. In their earlier review, Sallis, Prochaska and Taylor (2000) 
identified parental support, direct help from parents, support from significant 
others, and sibling physical activity as being consistently associated with 
adolescents’ physical activity, although most social variables had either 
indeterminate or no associations with children’s physical activity. More recently 
however, Heitzler et al. (2006) observed a cross-sectional positive association 
between children’s perceptions of parental support and parents’ reports of direct 
support and organised physical activity. Similarly, Gustafson and Rhodes’ (2006) 
review of parental correlates of physical activity in children identified significant 
correlations between parental support and child physical activity level. Further, 
Louicades et al (2007) identified friends’ and siblings’ frequency of participation 
in physical activity as a correlate of Canadian adolescents’ physical activity, while 
connectedness to family was associated with higher levels of physical activity 
among a sample of New Zealand adolescents (Carter et al. 2007). 
Among female adolescents, exercise knowledge, girls’ and mothers’ friends 
modelling/support (DiLorenzo et al. 1998) and friends’ physical activity 
participation (Voorhees et al. 2005, Price et al. 2008) have been identified as 
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correlates of physical activity participation. In a cohort study of adolescent girls 
who were inactive at baseline, Neumark-Sztainer et al. (2003) found that support 
for physical activity from peers, parents and teachers was a strong and consistent 
correlate of change in physical activity participation over time. Similarly, other 
cohort studies (Dowda et al. 2007, Davison & Jago 2009) have shown that 
maintenance of family support (Dowda et al. 2007, Davison & Jago 2009) and 
higher levels of parental physical activity modelling (Davison & Jago 2009) are 
associated with reduced declines in adolescent girls’ physical activity, and cross-
sectionally, family support has been associated with adolescent girls’ physical 
activity (Kuo et al. 2007, Springer et al. 2006). These findings are supported by 
those of Crawford and colleagues (2010), who observed that in a longitudinal 
study of girls aged 10-12 years at baseline, paternal MVPA role modelling and 
parental physical activity co-participation were associated with MVPA among 
girls.  
Interestingly, in their sample of adolescent girls, Saunders et al. (2004) found that 
social variables such as social provisions and family support played a greater role 
in explaining team sport involvement than in explaining MVPA, while Van der 
Horst and colleagues (2010) observed a positive association between parental 
sports behaviour and adolescent participation in leisure-time sports.  
Among a sample of 9 year-old girls, Davison and colleagues (2003) examined the 
influence of parents’ provision of logistic support and explicit modelling on girls’ 
physical activity. The measures of logistic support (e.g. enrolling girls in sports 
and driving them to activities), and explicit modelling (e.g. using parents’ own 
behaviour to encourage physical activity in their daughter), were defined by the 
authors as ‘parenting practices’, though were not discussed within a parenting 
style framework. Results indicated that mothers provided more logistic support 
and fathers provided more explicit modelling, and both constructs were associated 
with higher physical activity among girls (Davison et al. 2003). Similarly, 
Edwardson and Gorely (2010a), in their sample of 117 UK children and using 
measures based on those developed by Davison and colleagues, found that 
mothers provided more logistic support for their daughters than did fathers.  
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There have been inconsistent findings in the literature around physical activity 
rule setting and monitoring. Ornelas et al. (2007) found that MVPA among 
adolescent girls over a one year period was predicted by family cohesion, parent-
child communication and parental engagement, but not parental monitoring. In 
contrast, Arredondo and colleagues (2006) found parental monitoring of activity 
was positively associated with children’s activity among Latino families, while 
parental control was not associated with children’s physical activity. Van der 
Horst et al. (2010) found a positive association between parental rule setting and 
adolescent leisure-time sports participation, while Crawford and colleagues found 
that physical activity rules were positively associated with MVPA among girls 
(Crawford et al. 2010).  
In summary, various family environmental variables have been examined for their 
influence on adolescents’ physical activity participation, though few studies have 
taken a comprehensive approach to identifying and measuring associations among 
the vast array of family environmental variables which may influence physical 
activity participation. While basic parenting practices are emerging as a focal 
point in the physical activity literature, these are often not discussed within the 
context of parenting style, hence potentially overlooking an important 
relationship. This notion is supported by Hennessy and colleagues’ (2010) recent 
work which demonstrates that parenting style has a moderating role between 
parenting practices and youth physical activity. Parenting style and practices, as 
they relate to adolescent health behaviours, and in particular physical activity, are 
discussed below.   
Parenting style and child and adolescent health behaviours 
Parenting style is recognised as a stable parental characteristic which provides the 
environmental and emotional context for child development and a framework for 
the interpretation of parenting behaviours (Rhee et al. 2006). As indicated 
previously, definitions of parenting styles have evolved such that current literature 
identifies four main parenting styles, that is, authoritative, authoritarian, neglectful 
and indulgent, which are reflective of various degrees of demandingness and 
responsiveness (Baumrind 1991, Steinberg et al. 1994, Lamborn et al. 1991, 
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Maccoby & Martin 1983) (see Table 1.1). On occasion, neglectful and indulgent 
parenting styles are grouped together to form ‘permissive’, but the “use of a single 
category for all parents low in control mixes together two types of families who 
have very different reasons for their laxity” (Lamborn et al. 1991, p. 1050).  
Table 1.1: Parenting style definitions 
Parenting style Definition 
Authoritative Parents are responsive and nurturing, set clear expectations and explain the 
reasoning behind their expectations (Okagaki 2001), they are “both firm and 
supportive” (Lamborn et al. 1991 p. 1050). 
Authoritarian Parents are “firm and directive but relatively less supportive” (Lamborn et 
al. 1991 p. 1050), they value obedience and respect for authority, they are 
neither warm nor nurturing and do not include the child in decision making 
(Okagaki 2001). 
Indulgent Parents are child-oriented, responsive and nurturing, placing few demands 
on the child (Okagaki 2001). Parents are supportive but not directive and the 
“low level of control derives from an ideological orientation that has its 
foundations in trust, democracy and indulgence” (Lamborn et al. 1991 p. 
1050). 
Neglectful Parents are relatively low in both support (responsiveness) and control 
(demandingness). This “low level of control reflects disengagement from 
the responsibilities of child rearing” (Lamborn et al. 1991 p. 1050). 
While there is emerging evidence regarding parenting style as a predictor of 
physical activity, Baumrind’s (1991) view of parenting style and adolescent 
outcomes emphasises the importance of the family context throughout childhood 
and adolescence and suggests that, at any stage, attachment to family and 
community facilitates individual development. Her research provided evidence 
that children from authoritative homes are more instrumentally competent (that is, 
able to balance societal and individual needs and responsibilities (Darling & 
Steinberg 1993)) than other children, while children from permissive homes are 
less self-assertive, and preschool children from permissive homes are less 
cognitively competent compared with those from authoritative homes. More 
generally, authoritative parenting has been consistently associated with a range of 
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positive psychosocial and cognitive outcomes for children (Grigorenko & 
Sternberg 2001, Patrick et al. 2013). Similarly, among adolescents, cross-sectional 
(Lamborn et al. 1991) and longitudinal (Steinberg et al. 1994) research has shown 
that an authoritative parenting style is positively associated with adolescent 
adjustment, and that over time, the benefits of authoritative parenting in relation to 
adjustment are maintained, while the negative effects of neglectful parenting 
accumulate further.  
While research on parenting style has, to date, encompassed a broad range of 
health outcomes, the bulk of the literature centres on the outcomes of antisocial 
behaviour, overweight and obesity, nutrition and feeding practices and, emerging 
more recently, physical activity. The evidence surrounding these key outcomes is 
reviewed below. 
Antisocial behaviour 
Research on the family environment in the context of adolescent antisocial 
behaviour found that poor parent-child relationships were correlated with 
participation in activities with low structure, which in turn was associated with 
antisocial behaviour (Mahoney & Stattin 2000). An observational study, which 
examined the possible associations between parenting style and adolescent’s 
reaction to conflict found that adolescents who reported their mothers as having a 
more permissive parenting style exhibited more intense negative reactions when 
presented with hypothetical situations than did adolescents who reported their 
mothers as authoritarian or authoritative (Miller et al. 2002). Similarly, an 
authoritative parenting style has been shown to be protective against adolescent 
drug use (Baumrind 1991) and mothers have been shown to be more influential 
than fathers in affecting adolescents’ (especially daughters’) behaviour. Further, 
Newman et al’s (2008) review found consistent evidence that authoritative 
parenting was associated with reduced risk of drug or alcohol use among 
adolescents, while O’Byrne and colleagues (2002) found that parenting style was 
an independent risk factor for smoking initiation among adolescents, although it 
was not significantly associated with smoking experimentation. Similarly, Huver 
et al. (2007) found authoritative parenting to have favourable effects on 
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adolescent smoking. Indeed, Steinberg’s (2001) discussion of research on parent-
adolescent relationships concludes there is sufficient evidence to suggest that 
adolescents benefit from having parents who are authoritative, and the challenge 
lies in educating adults on how to adopt or develop an authoritative style.  
Overweight and obesity 
Research by Rhee and colleagues (2006) examined parenting styles and 
overweight status in first grade children. Results indicated that authoritarian 
parenting was associated with the highest risk of overweight among young 
children, while children of permissive and neglectful mothers were twice as likely 
as children of authoritative mothers to be overweight. The authors highlighted the 
need for research into how parenting styles and specific parenting behaviours 
affect activity levels and eating patterns (Rhee et al. 2006). These findings are 
supported by Berge et al. (2010), who examined longitudinal associations between 
parenting style and adolescent weight and related behaviours, concluding that an 
authoritative parenting style played a protective role against adolescent 
overweight. Ventura and Birch’s (2008) review, however, noted a lack of causal 
evidence in the area. 
Nutrition and feeding practices 
Research has examined parenting styles and practices in a child-feeding context, 
with findings indicating that authoritative feeding practices are positively 
associated and authoritarian feeding practices negatively associated with the 
availability of fruit and vegetables (Patrick et al. 2005). Authoritative feeding was 
also associated with reported child consumption of dairy and vegetables, 
suggesting that increasing caregivers’ authoritative feeding practices may lead to 
the consumption of healthier diets among children. Further, a review of the 
determinants of children’s eating patterns identified associations between feeding 
styles and dietary intake and weight status, and described a number of feeding 
practices reflective of the various parenting styles (Patrick & Nicklas 2005).  
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Among adolescents, a maternal authoritative parenting style was shown to predict 
fruit and vegetable consumption; however, paternal non-authoritative 
(authoritarian) parenting was associated with increased fruit and vegetable 
consumption (Lytle et al. 2003). Similarly, in a sample of Dutch adolescents, 
Kremers et al. (2003) observed that adolescents raised in an authoritative home 
ate more fruit and had positive attitudes towards fruit consumption compared with 
adolescents raised with other parenting styles, while Pearson et al. (2010) found 
positive associations between authoritative parenting and aspects of adolescent 
dietary behaviour, including increased fruit consumption, increased frequency of 
breakfast consumption and decreased consumption of healthy snacks. 
Interestingly, Hoerr and colleagues (2009) observed a positive relationship 
between authoritarian feeding practices and healthier eating behaviours among 
low income children. In contrast, Arredondo et al. (2006) found parental control 
(a characteristic of authoritarian parenting) was positively associated with 
unhealthy eating among Latino children. 
Physical activity 
Newman et al. (2008), in their review of relationships between parenting style and 
risk behaviours in adolescents, found a lack of evidence relating to parenting style 
and physical activity, suggesting that an examination of parenting style patterns as 
they relate to physical activity is imperative. Berge’s review (2009) of familial 
correlates of child and adolescent obesity, while concluding that a range of 
familial factors are associated with child and adolescent physical activity, 
identified very few studies which specifically investigated parenting style and 
physical activity. 
In their cross-sectional study, Garton and colleagues (2004) examined 
associations between adolescents’ perceptions of parenting style and their leisure 
participation. Assessment of leisure participation included self-reported 
participation in social activities, screen activities, miscellaneous activities and 
sport activities. No relationships between adolescents’ perceived parenting styles 
and preferences for type of leisure activity were observed; however, adolescents 
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who perceived their parents as authoritarian spent more time in leisure activities 
by themselves than with others, and more time in solitary leisure activities than 
adolescents from other family types. Adolescents who perceived their family as 
neglectful spent more time with friends or in a group, than alone or with family. 
Adolescents who perceived their family as indulgent shared the most amount of 
leisure-time with their families (Garton et al. 2004). While this research provides 
unique data about parenting style and adolescent leisure-time activities, the use of 
only four categories provides a somewhat superficial view of this relationship. 
Future research should explore these relationships in greater detail and examine 
more comprehensive categories of leisure-time activities. 
Schmitz and colleagues (2002) examined parenting style correlates of physical 
activity and sedentary leisure behaviour among adolescents. In that study, 
parenting style was categorised as authoritative or non-authoritative, with 
adolescents rating their parents on a number of scales. The authors found that girls 
whose mothers adopted an authoritative parenting style reported higher levels of 
physical activity and lower levels of sedentary behaviour (Schmitz et al. 2002).  
Davison and colleagues (2003), in their study of physical activity-related 
parenting, which was limited to provision of logistic support and explicit 
modelling, observed that both of these constructs were related to physical activity 
among 9 year old girls. However, while this study demonstrated that parents can 
have a substantial influence on their daughters’ physical activity, the measures of 
physical activity-related parenting were not comprehensive, nor were parenting 
practices discussed within a parenting style framework.  
Viewing the parent/child interaction, parenting styles and parenting practices in 
this context provides a potential but as yet untested framework for examining 
parental influences on physical activity participation, or ‘physical activity 
parenting’. One of the key challenges associated with investigating physical 
activity parenting, however, is a lack of valid and reliable tools with which to 
comprehensively assess this construct.  
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Measurement of physical activity parenting 
Sleddens and colleagues (2012) conducted a systematic review of questionnaires 
assessing physical activity parenting. While several physical activity parenting 
questionnaires were identified, there was considerable variation in the constructs 
assessed and few provided data on the psychometric properties of the instrument. 
Davison and colleagues’ (2003) early measure of physical activity parenting was a 
parent-report instrument containing 7 items which were grouped according to two 
different concepts – logistic support and explicit modelling. This was further 
developed to include a 27 item child version (the ‘activity support scale’) 
(Davison 2004) and a parent-report version for African-American parents 
(Davison et al. 2011), all of which have acceptable reliability and validity 
(Davison et al. 2012). Further, several items or constructs from each of these 
scales have been positively associated with physical activity among children and 
adolescents (Sleddens et al. 2012). Similarly, Jago and colleagues (2009b) 
developed a ‘parental influence on physical activity scale’, which consisted of 
four sub-scales: general parenting support, active parents, past parental activity 
and guiding support. These sub-scales had acceptable internal consistency; 
however few sub-scales showed any association with child physical activity (Jago 
et al. 2009b). While these measures show promise in capturing some of the basic 
physical activity-related parenting practices such as provision of support, 
modelling and co-participation, and encouragement, they do not provide a 
comprehensive picture of the myriad of ways in which physical activity parenting 
may manifest.  
King and colleagues (2011) adapted Vereecken et al’s (2009) parental feeding 
styles questionnaire for physical activity, including items on authoritarian, 
authoritative and permissive physical activity parenting. Each of the physical 
activity parenting practices identified were classified as authoritarian, 
authoritative or permissive, although many of these practices did not fall 
exclusively into one parenting style. Further, the psychometric properties of the 
instrument were not reported, nor were there any observed associations between 
these measures and child physical activity (King et al. 2011). 
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While there are existing instruments which assess one or more components of 
physical activity parenting, there is no instrument which effectively captures the 
wide range of practices that parents employ to support their child’s physical 
activity. Further, few instruments examine the potential influence of broader 
parenting styles on physical activity. Given these limitations, the development of 
comprehensive theory-based physical activity parenting measures is considered a 
priority (Sleddens et al. 2012, Davison et al. 2013). 
In summary, while authoritative parenting appears to be positively associated with 
a broad range of desirable health outcomes among adolescents, research in the 
context of physical activity parenting is in its infancy and the relationship between 
parenting and physical activity is poorly understood. As described above, one of 
the key challenges associated with research in this domain is the absence of 
comprehensive measures of physical activity parenting. 
1.9 Rationale for Current Research 
The numerous benefits of physical activity, the decline in participation throughout 
adolescence, and the lower likelihood of girls participating compared to boys, 
support the need to encourage physical activity during youth, particularly among 
girls. To successfully promote physical activity among this group, a thorough 
understanding of the influences on participation is required. Whilst the impact of 
the broader social environment on physical activity participation has been the 
subject of much research, relatively few constructs in this domain have shown 
consistent associations with physical activity, highlighting the need for further 
research in this area. Further, there exists little research on whether variables 
relating to parenting style and practices impact upon children’s and adolescents’ 
physical activity participation, despite a wealth of research into associations 
between family environmental variables and generic health outcomes.  
An additional challenge in examining this area is the measurement of parenting 
style and practices in relation to physical activity. Research in the field of child 
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nutrition has led to the development of comprehensive measures to assess 
parenting styles and practices in relation to child feeding behaviour (Hughes et al. 
2005), but few such measures exist for the assessment of these concepts in a 
physical activity context (Sleddens et al. 2012). Further, few existing measures of 
physical activity parenting provide data on their psychometric properties. 
Although a number of the theories of parenting and family functioning provide 
useful frameworks for considering child development and generic health 
outcomes, they do not necessarily incorporate the vast array of personal and 
physical environmental determinants known to influence physical activity 
participation. Therefore, the Family Influence Model will be used as a framework 
for examining those family characteristics, such as parenting style and parental 
beliefs, that have not previously been extensively investigated in a physical 
activity context.  
1.9.1 Aims 
This thesis will make a unique contribution to the literature by determining the 
association between parenting and girls’ physical activity, particularly during the 
transition from childhood to adolescence, and identifying those parenting 
practices which may maintain or increase physical activity participation among 
adolescent girls. Further, this thesis aims to develop measures to assess parenting 
styles and practices in relation to physical activity, and test these measures within 
a cross-sectional study of adolescent girls and their parents. As described 
previously, while authoritative parenting appears to be important for healthy 
adolescent development, research in relation to physical activity parenting is 
insufficiently robust to support the development of hypotheses at this juncture. 
1.9.2 Research questions 
This thesis will address the following research questions: 
1. How are the four parenting styles developed by Baumrind 
(authoritative, authoritarian, indulgent, neglectful) associated with 
physical activity among girls? 
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2. What types of parenting practices do parents employ in relation to their 
daughter’s physical activity? 
3. What are the psychometric properties of the physical activity parenting 
measures developed as a result of research question 2? 
4. Are the physical activity parenting measures developed as a result of 
research question 2 associated with physical activity among adolescent 
girls? 
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2.1 Introduction 
As identified in the previous chapter, the numerous benefits of physical activity 
(Janssen & LeBlanc 2010, Parfitt & Eston 2005, Fox et al. 2010), the decline in 
participation throughout adolescence (Riddoch et al. 2004, Bélanger et al. 2009b), 
and the lower likelihood of girls participating compared with boys (Hardy 2011, 
Martin et al. 2008), make promotion of physical activity during youth, particularly 
among girls, an important priority. While numerous social environmental 
influences on physical activity participation have been investigated (Gustafson & 
Rhodes 2006, Davison & Jago 2009, Edwardson & Gorely 2010b, Sallis et al. 
2000), few variables have been consistently associated with physical activity 
among adolescent girls, hence further research in this area is imperative.  
While there exists little research on whether variables relating to parenting style 
impact upon children and adolescents’ physical activity participation, associations 
between parenting styles and various health outcomes have been identified 
(Newman et al. 2008). An authoritative parenting style has been shown to be 
protective against adolescent drug use (Baumrind 1991) and authoritative 
parenting has been consistently associated with positive psychological and 
cognitive outcomes for children (Grigorenko & Sternberg 2001). Research 
suggests that authoritative feeding practices are associated with child consumption 
of fruit and vegetables (Patrick & Nicklas 2005) and authoritarian parenting is 
                                                 
1 Preliminary results from this study have been: 
a) Presented at the Australasian Society of Behavioural Health and Medicine (ASBHM) 
Scientific Conference in Auckland, February 2006 (see Appendix 1), and awarded the 
ASBHM Public Health Poster Award;  
b) Presented at the International Society for Behavioral Nutrition and Physical Activity 
(ISBNPA) Annual Scientific Meeting in Texas, May 2012 (see Appendix 2); and, 
c) Published in the International Journal of Behavioral Nutrition and Physical Activity, 
2012, 9:141 (see Appendix 3) and awarded the Deakin University Neil Archbold 
Memorial Travel Award and Medal for its contribution to the field. 
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associated with risk of overweight among young children (Rhee et al. 2006). It 
may be that parenting style is more strongly associated with certain domains or 
types of adolescent physical activity (for example, organised sport); however, no 
studies have specifically examined how parenting style influences physical 
activity (in particular among girls), nor have many physical activity-specific 
parenting practices been identified. Further, it is possible that physical activity is 
more strongly associated with parenting style during periods when adolescents are 
more likely to be with their parents, for example on weekends and in the after-
school period; however this concept has not been examined in the literature to 
date. 
Given the considerable impact of parenting style on child and adolescent health, 
and the known associations between other aspects of the family environment 
(such as provision of support and direct help from parents) and physical activity, it 
is reasonable to expect there may be an association between parenting style and 
adolescents’ physical activity.  
2.2 Aims  
Study 1 involved secondary analyses of an existing dataset and aimed to: 
1. Examine cross-sectional and longitudinal associations between parenting 
style and frequency and duration of participation in organised sport, 
number of walking/cycling trips undertaken per week and MVPA 
participation among adolescent girls; and,  
2. Examine interactions between socio-demographic factors, parenting style, 
and organised sport, walking/cycling trips and MVPA. 
2.3 Method  
These analyses were based on a sub-sample from the Children Living in Active 
Neighbourhoods (CLAN) cohort study (Timperio et al. 2010, Timperio et al. 
2008). The study used a combination of self-report questionnaires completed by 
parents and adolescents, and accelerometry data collected from children and 
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adolescents to examine contextual influences on physical activity. This study had 
three waves of data collection from two cohorts of children and their parents. The 
first (baseline) occurred in 2001, the second in 2004 and the third in 2006. The 
younger cohort was aged 5-6 (Prep) at baseline, and the older cohort was aged 10-
12 (grades 5-6) at baseline. This present study utilised data from girls in the older 
cohort in the 2004 and 2006 data collection periods.  
2.3.1 Ethics 
Ethics approval for the Children Living in Active Neighbourhoods Study was 
received from Deakin University Human Research Ethics Committee (2001: EC 
114-2000; 2004 and 2006: EC 40-2003) and the then Department of Education 
and Training and the Catholic Education Office. As the current study (Study One: 
Associations between parenting style and girls’ physical activity) was a secondary 
analysis of the data collected in CLAN, no further ethical approval was required. 
2.3.2  Sample selection and recruitment 
In 2001, 919 10-12 year old children and their parents were recruited through 19 
state primary schools in high (n=10) and low (n=9) socioeconomic areas in 
Melbourne, Victoria. Stratified random sampling, proportionate to school size, 
was used to select schools. Schools who did not agree to participate were replaced 
by the next school on the randomly generated list (Timperio et al. 2004a). 
Children in Grade Prep and Grades 5 and 6 in each school were provided with 
information and consent forms to take home to their parents. Only those families 
who returned consent forms for the responding parent and on behalf of their child 
were included in the study (Timperio et al. 2004a). Data were collected between 
July and December 2001.  
Participants were asked to provide their contact details (and, in the event that they 
moved, contact details of a close friend/relative) if they agreed to be re-contacted 
to participate in follow up data collections. In 2004, 222 adolescent girls and their 
parents participated in a 3-year follow up. Data were collected between July and 
December 2004. In 2006, 169 adolescent girls and/or their parents participated in 
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a second follow up, with data collection occurring between July and December 
2006.  
While data on physical activity were collected in 2001, 2004 and 2006, parenting 
style measures were collected in 2004 only, so the 2004 data served as a baseline 
for the current analyses with the 2006 data serving as the follow up. 
2.3.3 Measures 
Survey measures 
Participating families were sent an adult and an adolescent survey, which was to 
be completed then returned to the research team when they visited either the 
school or the home to fit accelerometers to participating adolescents. The parents 
or carers completed the adult survey, which included socio-demographic items 
and items relating to parenting style, while adolescents completed a survey 
including items relating to organised sport participation and walking and cycling 
to school. Each participant was sent two movie vouchers as compensation for 
their time participating in the study. These vouchers were sent with participants’ 
personal summaries of their accelerometer results once data collection was 
complete. Those participants who forgot to return their surveys when the 
researchers visited were given a further opportunity to return completed surveys a 
week later when the researchers visited again to collect the accelerometer.  
Parent survey 
Socio-demographic items  
Parents or carers reported demographic characteristics including their relationship 
to the child in the study, age, educational attainment (collapsed into some 
secondary school or less; completed secondary school, technical college or 
apprenticeship; university/tertiary qualification), employment status (collapsed 
into employed full-time; employed part-time; home duties full-time/other) and 
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family status (single or dual carer family). Family status was recorded as dual 
carer if the responding parent/carer answered questions about their co-carer who 
lives with them, and those parents who did not record responses to these questions 
were identified as single carer.  
Parenting style 
Parents responded to twenty-two items about their parenting style (Table 2.1). 
Response options on a five-point scale were: never (1); rarely (2); sometimes (3); 
often (4) to always (5). These items were adapted from those developed by 
Baumrind (Baumrind 1971). Test-retest reliability was determined in a sub-
sample of students (n=66) and their parents (n=66) from two Melbourne 
secondary schools for each of the parenting style items, with most having fair to 
substantial ICCs as shown in Table 2.1 (Brown et al. 2004).  
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Table 2.1:  Reliability of parent-reported parenting style items 
Items ICCs* 
I let my child express feelings about being punished or restricted .326 
I listen to reasons why my child might not want to do something that I 
ask him/her to do 
.514 
I encourage my child to tell me what he/she is thinking .545 
I make decisions in consultation with my child .456
I tell my child how happy he/she makes me .737 
I am consistent with my discipline techniques .347 
I make clear rules for my child to follow .449 
I give my child reasons for my directions .583 
I am clear about my parental role .353 
I use a gentle manner with my child .570 
I confront my child when he/she does not do as I say .444 
I punish my child for disobedience  .722 
I am firm with my child .492 
I have the final say with my child .391 
I see to it that my child does what he/she is told .258 
I let myself be talked out of things by my child .179 
I ignore my child’s misbehaviour .480 
My child nags me into changing my mind .328 
My child wins arguments with me .422 
I become annoyed/impatient when my child disobeys me .598 
I become irritated/annoyed when my child dawdles or is annoying .647 
I avoid open confrontation with my child .563 
*ICC values for test-retest reliability for parent-reported parenting style items 
Adolescent survey 
Organised sport participation 
Organised sport was assessed via self-report survey items adapted from the 
Adolescent Physical Activity Recall Questionnaire (APARQ) (Booth et al. 
2002b), which asked the adolescent to list each organised physical activity they 
were involved in during summer and winter respectively, the average number of 
times per week they participated, and the average duration each time they 
participated. The reliability and validity of the APARQ has previously been 
52
assessed (Booth et al. 2002b) with the authors concluding it has acceptable 
validity when compared with performance on the multistage fitness test and 
acceptable reliability. More specifically, among grade 8 girls, test-retest reliability 
assessment showed a 90% and 83% agreement between test 1 and test 2 for 
summer and winter sports respectively. In relation to validity, among grade 8 girls 
the Spearman correlation coefficient for the association between total energy 
expenditure (as estimated from questionnaire responses) and laps completed on 
the multi-stage fitness test was 0.208 (p<0.001).  
Walking and cycling trips 
The number of walking/cycling trips undertaken in a usual week was assessed via 
a self-report item listing sixteen common destinations (e.g. friends’ houses, sport 
venues, skate ramps, school and parks) and asking adolescents to report how 
frequently they walked or cycled to each of these destinations. These items have 
previously been found to have acceptable reliability, with percent agreement 
reported as >= 73% for each item (Timperio et al. 2006). Response options (with 
scores assigned to each response in parentheses) were: it’s not within 
walking/riding distance (0); never/rarely (0); less than once/week (0); 1-2 
times/week (1); 3-4 times/week (3); 5-6 times/week (5); and daily (7).  
Accelerometry 
Moderate- to vigorous-intensity physical activity 
Moderate- to vigorous-intensity physical activity (MVPA) was assessed using 
Manufacturing Technology Inc. (MTI) accelerometers (Actigraph Model 7164-
2.2), a device that provides an objective measure of duration and intensity of 
physical activity with real time data storage capabilities (Welk et al. 2004). 
Previous research indicates that accelerometry is a valid and reliable method of 
measuring children’s physical activity (Janz et al. 1995) and that four or more 
days of monitoring are required to approximate an average week (Janz et al. 1995, 
Cain et al. 2013). Participants in this study were requested to wear their 
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accelerometer on a belt at their right hip for 8 days, only removing it for aquatic 
activities, bathing and sleeping. 
Weight status 
Anthropometric measurements were taken by researchers when they visited the 
child’s school or home to fit accelerometers to participants using a portable 
stadiometer and digital scale. Height and weight were measured to the nearest 
0.1cm and 0.1kg respectively using standardised procedures (Timperio et al. 
2010). Participants who had moved away from Melbourne at follow up (7%) were 
weighed and measured by their parents, with instructions provided by the 
researchers (Timperio et al. 2008). 
2.3.4 Data management 
Data were managed and analysed using IBM SPSS Statistics Version 19 (2010).  
Parenting style 
Categories of parenting style were created using factor analysis (principal 
component analysis with varimax rotation). With the exception of three items, all 
items loaded onto one of four factors (categories) with Eigenvalues >1 (Table 
2.2). The items which did not load onto any factors were ‘I become 
annoyed/impatient when my child disobeys me’, ‘I become irritated/annoyed 
when my child dawdles or is annoying’ and ‘I avoid open confrontation with my 
child’. As these items represented actions rather than parenting styles as such, and 
did not load onto any single factor, they were excluded from analyses.  
The four factors identified reflected the parenting styles indulgent, authoritarian, 
authoritative and neglectful as previously described in the literature (Baumrind 
1991, Steinberg et al. 1994, Lamborn et al. 1991, Maccoby & Martin 1983). In 
order to develop standardised scales which could be compared across all four 
parenting styles, average scores for each participant for each of the four parenting 
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styles were created. The indulgent, authoritative and authoritarian scales each 
contained five items, so scores for the items in each scale were summed and 
divided by five. Cases which were missing more than two items from any one of 
these scales were excluded from analysis. The neglectful parenting scale 
contained four items. Scores for these items were summed and divided by four. 
Cases with more than one item missing from the neglectful parenting scale were 
excluded.  
The internal reliability of each parenting style was assessed, with Cronbach’s 
alpha scores ranging from 0.63 for a neglectful parenting style to 0.77 for an 
indulgent parenting style, which is considered acceptable (Sim & Wright 2000). 
Analyses indicated that none of the Cronbach’s alphas would have increased with 
removal of any of the items from the scales. While several individual items had 
ICCs below 0.4, these items were retained in the analysis due to their contribution 
to the overall parenting style scales. 
55
Table 2.2:  Description of factors arising from factor analysis 
Factors 
Items Indulgent Authoritative Authoritarian Neglectful 
I let my child express feelings 
about being punished or 
restricted 
.735    
I listen to reasons why my child 
might not want to do something 
that I ask him/her to do 
.731    
I encourage my child to tell me 
what he/she is thinking 
.692    
I make decisions in consultation 
with my child 
.611    
I tell my child how happy 
he/she makes me 
.491    
I am consistent with my 
discipline techniques 
.753   
I make clear rules for my child 
to follow 
.706   
I give my child reasons for my 
directions 
.641   
I am clear about my parental 
role 
.537   
I use a gentle manner with my 
child 
 .441   
I confront my child when he/she 
does not do as I say 
  .738 
I punish my child for 
disobedience  
  .728 
I am firm with my child   .703 
I have the final say with my 
child 
  .691 
I see to it that my child does 
what he/she is told 
 .542 
I let myself be talked out of 
things by my child 
   .763 
I ignore my child’s 
misbehaviour 
   .644 
My child nags me into changing 
my mind 
   .625 
My child wins arguments with 
me 
   .606 
Eigenvalue 4.66 3.06 1.84 1.22 
% variance 21.2 13.9 8.4 5.5 
Mean score for each parenting 
style (SD)* 
3.98 (0.55) 4.08 (0.46) 3.58 (0.57) 2.39 (0.53) 
Cronbach’s alpha for each 
parenting style 
0.77 0.73 0.70 0.63 
*Range is 1-5, with higher values indicating higher presentation of these characteristics 
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For General Linear Modelling (GLM) analyses, scores were dichotomised at the 
mean for each parenting style. Those scores falling below the mean were 
classified as “low” and those above the mean as “high” for each parenting style. 
Organised sport participation 
Organised sport data were cleaned and truncated consistent with procedures used 
by Booth and colleagues (2002b). Where it was clear that the participant had 
reported total time spent at a venue as opposed to actual time competing, 
competition time was divided by two for tennis and by six for swimming, 
gymnastics and martial arts. For example, if a participant indicated that they 
participated in tennis for four hours once per week, the total time of 240 minutes 
was divided by two to give 120 minutes. Further, where it was clear that the 
participant had reported total time spent in an activity, rather than the average 
time spent in an activity each time they do it, the total duration was divided by the 
frequency to give the average duration. For example, if a student reported 
participating in dancing five times a week for 300 minutes each time, this was 
corrected to five times a week, 60 minutes each time. Where participants had not 
reported any organised sport, but had completed other items, responses were 
coded as zero rather than missing. 
Total frequency and duration of organised sport participation in summer and 
winter terms were computed for each participant, by summing all reported 
frequencies and durations of activities in summer and winter respectively. The 
average frequency and duration of organised sport across the whole year was 
calculated by summing the totals for summer and winter then dividing by two. 
Missing data were excluded from analysis. 
Walking and cycling trips 
The frequency of walking/cycling trips in a usual week was calculated by 
summing the number of trips per week to each destination. Missing data were 
excluded from analysis. 
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Moderate- to vigorous-intensity physical activity (MVPA) 
Due to fitting of the accelerometer, data from day one were removed as it 
represented incomplete data. Wear-time was calculated as 24 hours minus all 
periods with >20 minutes of consecutive zeroes. Days where wear-time was >= 8 
hours and <300 minutes of vigorous activity was recorded were included as valid 
days. Participants with four or more valid days (including one or more weekend 
day) were included in weekly MVPA analyses (Cain et al. 2013), while those with 
three or more valid weekdays were included in weekday analyses and those with 
one or more valid weekend days were included in weekend analyses. Participants 
with three or more valid days were included in critical window analyses. Total 
counts per minute were converted into duration of movement at various intensities 
according to the age-specific cutpoints utilised by Freedson and colleagues 
(2005), using a custom-designed data reduction program. Moderate-intensity 
activity was defined as 4.0-5.9 METs and vigorous-intensity as 6.0 METs and 
above (Trost et al. 2011). Minutes per day in MVPA were calculated by summing 
the minutes spent in moderate activity and the minutes spent in vigorous activity. 
Average duration of MVPA on weekdays, weekend days, and across the week 
was calculated. MVPA recorded during the ‘critical window’ or after-school 
period, from 3pm to 6pm, was also calculated.  
Weight status 
Body mass index (BMI) was computed (kg/m2) and participants were classified as 
‘not overweight’, or ‘overweight/obese’ using sex and age-specific BMI 
cutpoints, as proposed by Cole and colleagues (2000). 
Data transformation 
Organised sport, walking/cycling trips and MVPA data from 2004 and 2006 were 
all positively skewed and were therefore transformed, with the square root 
transformation best approximating a normal distribution for all physical activity 
variables. Transformed data were used for all statistical analyses and generation of 
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p-values. Unless specified otherwise, transformed data have been reported in 
tables, with corresponding raw values described in text for ease of interpretation. 
2.3.5 Statistical analyses 
Descriptive statistics were used to determine the demographic characteristics of 
the sample. Separate bivariate linear regression models were generated to assess 
cross-sectional associations between independent (parenting style) and dependent 
(organised sport, MVPA and walking/cycling trips respectively) variables. GLM 
was employed to examine interactions between 1) specific socio-demographic 
variables and parenting style and organised sport; 2) specific socio-demographic 
variables and parenting style and walking/cycling trips and 3) specific socio-
demographic variables and parenting style and MVPA. Where a significant 
interaction was identified, the estimated marginal means were plotted to illustrate 
the interaction. 
For the longitudinal analyses, paired t-tests were used to describe changes in 
physical activity from 2004 to 2006 and bivariate linear regression models were 
performed to examine associations between parenting style in 2004 and physical 
activity in 2006. Where specific socio-demographic variables were associated 
with the outcome, they were controlled for in analyses. Baseline physical activity 
was controlled for in longitudinal analyses, and all analyses for MVPA were 
adjusted for accelerometer wear time.  
To maximise the baseline sample size, cross-sectional analyses were performed 
using all available data rather than restricting the sample only to those who also 
participated in 2006. There were no significant differences in any of the variables 
examined between the 166 girls and/or their parents who were retained in the 
sample from 2004 to 2006 and those who were lost to follow up (n=56). For all 
analyses, a p-value of <0.05 was used to denote statistical significance. 
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2.4 Results 
2.4.1 Demographic characteristics 
In 2004, the mean age of the girls in the sample (n=222) was 14.5 years. Most 
were not overweight or obese, with 74% of girls having a BMI within the normal 
weight range. The mean age of the responding parent (n=222) was 43.9 years, the 
majority were mothers (87%), employed either full-time or part-time (77%) and 
were part of a dual carer family (80%). Almost half (44%) had completed a 
university or tertiary qualification (Table 2.3).    
Table 2.3: Demographic characteristics of the cross-sectional and 
longitudinal samples in 2004 
Cross-
sectional*
 Longitudinal*
Characteristics 
(N=222)  Followed up 
(N=166) 
Not followed 
up 
(N=56) 
p-value 
     
Mean age of daughter (years)a 14.5  14.4 14.5 0.77 
Daughter’s BMI (%)b
    Normal weight 
    Overweight/obese 
74.1 
25.9 
  
74.0 
26.0 
74.4 
25.6 
1.00 
Mean age of parent (years)a 43.9  44.1 43.2 0.30 
Relationship to child (%)b
   Mother 86.5 
  
85.5 89.3 0.67 
Parental employment status (%)b
   Full-time 
   Part-time 
   Home duties/other 
37.3 
39.5 
23.2 
  
39.0 
38.4 
22.6 
32.1 
42.9 
25.0 
0.66 
Parental education (%)b
   University/tertiary 
   Completed secondary school 
   Some secondary school or less 
44.2 
32.3 
23.5 
  
47.5 
29.0 
23.5 
34.5 
41.8 
23.6 
0.16 
Family status (%)b
   Single carer 
   Dual carer 
20.3 
79.7 
  
17.5 
82.5 
28.6 
71.4 
0.11 
     
a independent samples t-test; b chi square test;  * missing cases excluded 
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2.4.2 Physical activity participation 
Participation in organised sport, number of walking/cycling trips and MVPA in 
2004 and 2006 is presented in Table 2.4. Significant decreases in all organised 
sport and MVPA variables were observed between 2004 and 2006, while the 
number of weekly walking/cycling trips increased significantly (p<0.001). 
Table 2.4:  Frequency and duration of weekly organised sport 
participation, weekly number of walking and cycling trips and 
daily MVPA participation in 2004 and 2006 
Cross-sectional Longitudinal 
Mean (SD) 2004 
Mean (SD)
 2006 
Mean (SD)
p-value 
       
Organised sport  N N   
Frequency (times/week) 
Duration (hrs & 
mins/week) 
4.5 (4.1) 
5h06m (4h30m) 
203 
202 
4.4 (3.8) 
5h01m 
(4h19m) 
160 
159 
3.3 (3.4) 
3h56m 
(3h45m) 
0.001 
0.006 
Walking/cycling trips 
Trips per week 6.8 (7.3) 222 7.3 (7.6) 166 10.6 (7.9) 0.000 
MVPA (mins/period) 
Average day
Weekdays 
Weekend days 
38.3 (18.1) 
42.2 (20.3) 
26.1 (34.0) 
140 
152 
125 
39.4 (18.2) 
44.8 (20.6) 
24.7 (29.5) 
85 
97 
68 
23.8 (15.8) 
27.4 (18.5) 
15.8 (22.7) 
0.000 
0.000 
0.011 
Critical window (3-6pm) 13.1 (9.9) 148 14.1 (10.7) 96 9.0 (8.8) 0.000 
       
2.4.3 Associations between socio-demographics and physical activity 
There were no associations between parent employment status or parent 
education, and any of the organised sport, walking/cycling trips or MVPA 
variables in 2004. Family status was associated with walking/cycling trips  
(B= -0.528, p<0.01), but not with organised sport or MVPA. Where applicable, 
this association was controlled for in cross-sectional and longitudinal analyses. 
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2.4.4 Cross-sectional associations between socio-demographics and 
parenting style 
A number of associations between socio-demographic variables and parenting 
style were observed (Table 2.5). Family status was significantly associated with 
an authoritarian parenting style (p<0.05), with single parents less likely to be 
authoritarian than dual parents. Parent employment status was associated with an 
authoritative parenting style, with responding parents who were at home full-time 
more likely to be authoritative than those who worked part-time (p<0.01) or full-
time (p<0.05). The association between parental employment and indulgent 
parenting approached significance (p=0.05), with responding parents who were at 
home full-time more likely to be indulgent than those who worked full-time 
(p=0.06) or part-time (p=0.07). Similarly, the association between parental 
employment status and a neglectful parenting style approached significance 
(p=0.07), with responding parents who were at home full-time less likely to 
exhibit a neglectful parenting style than those who worked part-time (p=0.06). 
There were no associations between parental education and parenting style. 
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2.4.5 Cross-sectional associations between parenting style and physical 
activity 
Table 2.6 describes cross-sectional bivariate associations between physical 
activity variables and parenting style in 2004. An authoritarian parenting style was 
positively associated with frequency of organised sport participation (p<0.05), 
with each unit increase in authoritarian parenting resulting in 1.1 additional 
instances of organised sport participation per week. The number of 
walking/cycling trips per week was inversely associated with authoritative 
(p<0.05) and indulgent (p<0.01) parenting, with each unit increase in authoritative 
parenting resulting in 2.0 fewer walking/cycling trips per week and each unit 
increase in indulgent parenting resulting in 2.9 fewer walking/cycling trips per 
week. There was a trend towards an increased duration of organised sport with 
authoritarian parenting, although this finding was not statistically significant. 
There were no statistically significant associations between parenting style and 
MVPA on average days, weekdays, weekend days or the after-school period.  
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In multiple regression analyses, an indulgent parenting style was significantly 
inversely associated (p<0.05) with walking/cycling trips (B= -2.83; 95% CI (-
4.80, -0.86)). 
2.4.6 Interactions between parenting style and physical activity according 
to socio-demographics characteristics  
A number of significant interactions were found between socio-demographics, 
parenting styles and physical activity in 2004 (Figures 2.1-2.6).  
Family status 
A significant interaction was found between family status and an authoritarian 
parenting style with walking/cycling trips (F=4.378, p=0.038), with children of 
single carers who were less authoritarian participating in more walking/cycling 
trips per week than other children (Figure 2.1).  
Figure 2.1:  Interaction between family status, authoritarian parenting and 
walking/cycling trips 
Children of single carers who were more authoritative participated in more daily 
MVPA (F=3.988, p=0.048) and weekday MVPA (F=6.265, p=0.013) (Figure 2.2) 
than other children, while children of single carers who were less neglectful 
participated in more daily MVPA (F=5.059, p=0.026), more weekday MVPA 
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(F=5.236, p=0.024) and more MVPA in the after school period (F=5.196, 
p=0.024) (Figure 2.3) than other children. Children of single carers who were 
more indulgent participated in less daily MVPA than their counterparts (F=5.009, 
p=0.027) (Figure 2.4). 
Figure 2.2:  Interaction between family status, authoritative parenting and 
a) daily MVPA and b) MVPA on week days 
Figure 2.3:  Interaction between family status, neglectful parenting and a) 
daily MVPA, b) MVPA on weekdays and c) MVPA after school 
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Figure 2.4:  Interaction between family status, indulgent parenting and 
daily MVPA  
Education 
Children of responding carers who had completed some secondary school and 
were more indulgent participated in more MVPA on weekend days than other 
children (F=5.427, p=0.006) (Figure 2.5).  
Figure 2.5:  Interaction between parental education, indulgent parenting 
and MVPA on weekend days 
68
Employment 
Children of responding carers who were at home full-time and were less 
authoritarian participated in a shorter duration (F=4.606, p=0.011) and lower 
frequency (F=5.664, p=0.004) of organised sport each week and less weekend PA 
than their counterparts (F=4.061, p=0.020) (Figure 2.6).   
Figure 2.6:  Interaction between parental employment, authoritarian 
parenting and a) organised sport duration, b) organised sport 
frequency and c) MVPA on weekend days 
   
There were no further significant interactions between parenting styles and 
physical activity according to demographic characteristics.  
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2.4.7 Longitudinal associations between parenting style and physical 
activity  
Table 2.7 describes associations between parenting style in 2004 and physical 
activity variables in 2006. Baseline physical activity was controlled for in all 
analyses. Family status was controlled for in all walking/cycling analyses, and all 
MVPA analyses were adjusted for accelerometer wear time. No statistically 
significant associations were found. However, a number of associations 
approached significance, including an authoritative parenting style and walking 
and cycling trips (positive association, p=0.09) and MVPA in the after school 
period (inverse association, p=0.07), and inverse associations between a neglectful 
parenting style and frequency (p=0.05) and duration (p=0.05) of organised sport. 
The ‘n’ listed under each physical activity variable is the minimal sample 
available for that variable in either 2004 or 2006. For each physical activity 
variable, the difference in the number of participants providing valid data in 2004 
and 2006 ranged from 1 to 11. To improve statistical power, however, all 
participants who provided data in 2006 were included in the analyses, irrespective 
of whether they had provided data for all physical activity variables in 2004. 
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2.5 Discussion 
This study aimed to identify cross-sectional and longitudinal associations between 
parenting style and a broad range of physical activity outcomes among adolescent 
girls, including participation in organised sport, walking/cycling trips and 
objectively assessed MVPA. Further, the study sought to identify possible 
interactions between socio-demographic factors, parenting style, and physical 
activity outcomes.  
Cross-sectional analyses showed significant bivariable associations between 
family status and authoritarian parenting, and employment status and authoritative 
parenting. Further, there were cross-sectional associations between authoritative 
and indulgent parenting and the number of walking/cycling trips, and 
authoritarian parenting and frequency of organised sport. There were no 
significant longitudinal associations between parenting and physical activity, 
although a number of associations approached significance.  
In relation to previous literature on parenting, there is very little research specific 
to physical activity with which to compare the results of the current study, 
although authoritative parenting has previously been positively associated with a 
number of favourable child and adolescent health outcomes and behaviours 
(Baumrind 1991). In contrast, the current study found inverse cross-sectional 
associations between authoritative parenting and walking/cycling trips in 2004, 
while the positive longitudinal association between authoritative parenting in 
2004 and walking/cycling trips in 2006 approached significance. The inverse 
association in 2004 is possibly reflective of authoritative parents’ increased 
provision of support for their child, which may manifest itself in non-active 
transport options. The potential positive association between authoritative 
parenting and active transport in 2006 may reflect authoritative parents’ 
recognition of adolescents’ growing independence.  
The current research also found an inverse association approaching significance 
between authoritative parenting in 2004 and MVPA in the after-school period in 
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2006. Given previous findings regarding authoritative parenting and positive 
cognitive outcomes for children (Grigorenko & Sternberg 2001), it is possible that 
those parents who are more authoritative may have more of a focus on the 
academic opportunities for their daughters, and less on physical activity 
participation. Further exploring the reasons for this finding using a qualitative 
study design may provide an interesting focus for future research. 
A positive cross-sectional association between authoritarian parenting and 
organised sport frequency was observed in the current study, while the positive 
association between authoritarian parenting and organised sport duration 
approached significance. It is possible this finding may be related to authoritarian 
parents’ placement of demands on their child, strict enforcement of rules and 
monitoring of behaviour (Baumrind 1991), which may be applied to their 
daughter’s participation in organised sport. Again, exploring this notion 
qualitatively may be appropriate.  
The current research found an inverse cross-sectional association between 
indulgent parenting and the number of weekly walking/cycling trips undertaken in 
2004. This may be explained by indulgent parents’ increased provision of support 
for their child in the form of motorised transport, thereby reducing the need for 
their child to use more active transport options. In the current study, each unit 
increase in indulgent parenting resulted in almost three fewer weekly 
walking/cycling trips for adolescent girls. This is a substantial amount of activity, 
which may represent a missed opportunity to make a contribution to achieving 
physical activity guidelines and overall physical activity (Saksvig et al. 2012). 
Investigating the nuances of this relationship may therefore be important. 
Significant interactions were found between: family status, an authoritarian 
parenting style and number of walking/cycling trips; family status, authoritative 
parenting and daily and week day MVPA; family status, neglectful parenting and 
daily, week day and after school MVPA; family status, indulgent parenting and 
daily MVPA; education, indulgent parenting and MVPA on weekend days; 
employment, authoritarian parenting and duration and frequency of organised 
sport; and, employment, authoritarian parenting and weekend MVPA. These 
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interactions suggest the relationships between these variables are complex. They 
also provide direction for further research and intervention, in particular the need 
to better understand how physical activity practices manifest within different 
parenting styles and in light of personal socio-demographic circumstances. For 
example, single parents who exhibit low levels of authoritarian parenting may 
provide useful insights into how they encourage walking/cycling trips, while 
parents who have completed some secondary school or less and are not indulgent 
may require additional informational support to facilitate MVPA for their children 
on weekend days. Similarly, more authoritarian parents who work part-time may 
benefit from guidance or strategies to include organised sport in their children’s 
routine. Indeed, it is possible that strategies and materials to facilitate physical 
activity participation may need to be tailored to individual socio-economic 
circumstances; hence further exploration of the physical activity-specific practices 
employed within each of the parenting styles is required.  
In the current study, longitudinal analyses revealed significant decreases in 
organised sport and MVPA and increases in walking/cycling trips between 2004 
and 2006. These decreases in organised sport and MVPA are consistent with the 
literature (Australian Bureau of Statistics 2004, Cavill et al. 2001, Dovey et al. 
1998, Gavarry et al. 2003, Hardy et al. 2008). In their longitudinal study of 
adolescent girls’ physical activity, Kimm and colleagues (2000) observed 
significant declines in both self-reported and objectively assessed physical 
activity. The consistency of observations regarding these declines among girls 
provides substantial evidence for the need to address physical activity among this 
target group. 
The observed increase in active transport between 2004 and 2006 in the current 
study is also consistent with the literature (Salmon & Timperio 2007), and is 
perhaps reflective of an increased independence and ability to negotiate traffic 
among the sample. Given the contribution that active transport appears to make to 
achievement of physical activity guidelines (Tudor-Locke et al. 2002a) and 
overall physical activity (Saksvig et al. 2012), it is important to ensure physical 
and social environments continue to be supportive of active transport behaviours.  
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There are a number of limitations to this study. Firstly, these analyses utilised an 
existing dataset in which the items used to assess parenting style were global 
measures and were not specific to physical activity. Secondly, parent respondents 
were predominantly mothers, a finding which is consistent with other health-
related research (Lioret et al. 2010, Siponen et al. 2013, Tandon et al. 2012). 
Further, the relatively small sample size, and narrow age range of participants, 
limits the generalisability of the findings. In particular, the samples of participants 
providing valid MVPA data at follow-up were small. However, in terms of 
demographic characteristics there were no significant differences between those 
who participated in 2004 and those who participated in 2006. Characteristics of 
non-participants at baseline were not assessed, so it is possible that non-
participants were different to those who agreed to participate. However, the 
longitudinal nature of the study and the inclusion of objective measures of 
physical activity and a broad range of physical activity outcomes are 
methodological strengths. 
It is possible that some of these limitations, in particular the sample size and the 
global measures of parenting style, may have contributed to a lack of significant 
associations. Future research should attempt to develop physical activity-specific 
measures of parenting styles and practices, and test these within larger, more 
representative samples. Further, while parenting style is a stable characteristic 
which is established early in a child’s life (Rhee et al. 2006), the practices 
implemented within these parenting styles may evolve as children age, and may 
vary according to personal circumstances (e.g., different socio-demographic 
characteristics). Therefore, investigating these influences, and physical activity-
related parenting practices in particular, in a younger sample of girls may be 
warranted. 
2.6 Conclusions 
This study provides unique data on parenting styles and their influence on 
physical activity, and also the interactions socio-demographic characteristics have 
with these relationships. While few associations between parenting style and 
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physical activity were observed, the direction of those associations and the 
number of associations approaching significance suggests the need to further 
explore this area. The present study adds to the current body of literature on 
parenting styles and adolescent health outcomes by providing data on an under-
researched area, and further complements existing literature on family 
environmental influences on physical activity. 
In order to better understand the potential influence of parenting on girls’ physical 
activity, an in-depth exploration of these relationships is required. This may be 
enhanced by gaining the perspectives of parents and their daughters in relation to 
physical activity parenting. In particular, the identification and development of 
measures of parenting styles and practices specific to physical activity would 
augment understanding of this complex area. Further, given the significant decline 
in physical activity participation during the transition from childhood to 
adolescence, investigating these associations in girls before they reach 
adolescence is crucial to help inform interventions.  
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3.1 Introduction and Rationale 
Chapter 2 described several associations between parenting styles and girls’ 
physical activity that were significant or approaching significance. This suggests 
that while there may be a relationship between overall parenting style and 
physical activity, and that this relationship may interact with various socio-
demographic factors, further exploration of this area is required. Few studies have 
specifically examined how parenting style influences physical activity, and only 
basic physical activity-specific parenting practices, such as role modelling and 
provision of logistic support, have been identified (Davison et al. 2003, Jago et al. 
2009b). Further, these previously identified practices have not traditionally been 
viewed and discussed within the broader context of parenting style. Given the 
limited measures of physical activity parenting identified in the literature, it is 
necessary to fully explore the myriad ways in which physical activity parenting 
may manifest. To facilitate this in-depth understanding, a qualitative approach is 
necessary to fully comprehend the complexities of physical activity parenting. 
Qualitative approaches often occur in the natural settings of participants, and are 
used to investigate behaviours and beliefs that are meaningful to the participant 
(Savin-Baden & Major 2013). They provide rich, deep data and a contextual 
understanding of participants’ point of view (Liamputtong & Ezzy 2005), and in a 
                                                 
2 Preliminary results from this study have been: 
a) Presented at the National Physical Activity Conference (NPAC) in Brisbane, October 
2009 (see Appendix 4); 
b) Presented at the ISBNPA Annual Scientific Meeting in Melbourne, June 2011 (see 
Appendix 5); 
c) Presented at the Australian Conference of Science and Medicine (ACSM) in Sport in 
Fremantle, October 2011 (see Appendix 6); and 
d) Presented at the ISBNPA Annual Scientific Meeting Pre-Conference Parenting Workshop 
in Houston, May 2012 (see Appendix 7). 
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health context are considered an appropriate method to understand and interpret 
health issues and human behaviour (Baum 2008). Methods of collecting 
qualitative data include interviews, focus groups and observation, and these 
methods are considered legitimate means of conducting research in the area of 
physical activity (Thomas et al. 2005). As such, a qualitative approach is a 
suitable method to further explore the range of strategies employed by parents to 
promote their daughter’s physical activity.  
Further, while it has been suggested that parents and children are similar in their 
reporting of parental support for physical activity (Barr-Anderson et al. 2010), 
parental overestimation of children’s physical activity is common (Corder et al. 
2010, Corder et al. 2012). Hence, collecting data from parents and daughters is 
likely to provide a more meaningful and comprehensive picture of the relationship 
between physical activity parenting practices and styles and girls’ physical 
activity. 
This study (Study 2: A qualitative exploration of family and parental influences 
on girls’ physical activity) aimed to use a qualitative approach, in particular in-
depth interviews, to further explore some of the limitations in the diversity of 
physical activity-related parenting styles and practices observed in Chapter 2 and 
the literature. The specific aims of this study are described in the following 
section.  
3.2 Aims  
This qualitative exploration of family and parental influences on girls’ physical 
activity involved a series of in-depth interviews and aimed to: 
1. Identify parenting practices that parents employ in relation to their 
daughter’s physical activity;  
2. Identify girls’ perceptions of their parents’ support for physical activity;  
3. Examine synergies between parents’ and girls’ views of parental support 
for physical activity; 
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4. Qualitatively examine possible changes in physical activity-related 
parenting practices during the transition from childhood to adolescence; 
and, 
5. Gain an in-depth understanding of how parenting style may influence 
girls’ physical activity. 
Due to the extent of issues explored and the richness of these qualitative data, the 
findings relating to these aims will be presented in several chapters: Aim 1 in 
Chapter 4; Aim 2 in Chapter 5; and Aims 3, 4 and 5 in Chapter 6. An overview of 
the methods used will be provided in the current chapter (Chapter 3), with 
methodological details specific to each aim provided in the corresponding 
chapters. 
3.3 Method  
This study used a qualitative methodology in the form of a series of in-depth 
semi-structured interviews with parent-daughter dyads. In-depth interviews are a 
common source of data collection in qualitative studies (Thomas et al. 2005). 
They are described as an appropriate technique for eliciting detailed information 
about individual’s understandings and experiences (Liamputtong & Ezzy 2005) 
and are a commonly used method in health-related research (Liamputtong & Ezzy 
2005). Further, as questions regarding parenting style could potentially be 
perceived as sensitive, a data collection technique whereby participants may be 
more prepared to discuss matters of a sensitive nature (Liamputtong & Ezzy 2005) 
due to the development of the necessary rapport or confidence between the 
participants and interviewer (Liamputtong 2013) was required. 
The study aimed to recruit families from a mix of high and low socio-economic 
areas, and a mix of years 5-7 (aged 10-12) and years 8-10 (aged 13-15) girls with 
a range of physical activity levels. Two interviews with each participating family 
were planned, the first with one or both parent/s and the second with the daughter. 
Consistent with qualitative methodologies (Liamputtong & Ezzy 2005), 
participants were recruited until ‘saturation’ was reached, that is, no new 
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information was forthcoming. It was anticipated that this would occur after 
interviewing between 30 and 40 families. 
Ethical clearance was obtained from the Deakin University Health Research 
Ethics Committee (DU-HREC) (EC 72-2007), the Department of Education and 
Early Childhood Development Victoria for Government schools (SOS003869) 
and the Catholic Education Office of Melbourne for Catholic schools 
(GE08/0009).  
3.3.1 Sample selection and recruitment 
A multi-stage recruitment process was employed. In the first instance, recruitment 
was conducted via primary and secondary schools in metropolitan Melbourne. All 
schools within metropolitan Melbourne were ranked according to the Socio-
Economic Index for Areas (SEIFA) Index of Relative Disadvantage score of their 
postcode (Australian Bureau of Statistics 2008). Schools were then stratified into 
low, medium and high SEIFA tertiles. Ten schools were randomly selected from 
each of the high and low SEIFA tertiles. A mix of government and non-
government schools were included. The initial contact with the school was made 
via the school Principal who received a plain language statement, a consent form 
and a written invitation to participate in the study (Appendix 8 and 9). Of the 20 
schools approached, four (20%) returned their written consent forms and agreed to 
participate. Schools that did not return their consent form were followed up via 
telephone, and reminded about their invitation to participate in the study. This 
follow-up technique did not elicit further participating schools. The most common 
reasons for non-participation included current participation in another research 
project, prior participation in research and lack of time for participation. 
For consenting schools, the contact details of teachers responsible for physical 
education in years 6 and 8 were obtained. These teachers were then contacted to 
determine the most appropriate time for the researcher to deliver information and 
materials for girls to take home to their parents (Appendix 8 and 9). All girls in 
participating classes received a pack containing information about the project (in 
the form of a plain language statement), an invitation to participate for both the 
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girl and her parents, consent forms for both the girl and her parents and a reply 
paid envelope. All four consenting schools were located in high SEIFA areas. 
Twelve girls and their parents were recruited via schools. This was considered an 
insufficient sample size to provide suitably comprehensive and diverse data; 
hence an additional recruitment method was devised to target adolescent girls, 
particularly those from lower SEIFA areas. An amendment to the initial ethics 
application was submitted and approval was received.  
A purposive sampling technique (Liamputtong & Ezzy 2005) was employed, 
whereby two large shopping centres in low SEIFA areas were identified and 
centre management telephoned and provided with verbal information about the 
study.  Permission to approach and recruit girls and their parents was sought. One 
of the two shopping centres identified agreed to participate, by allowing the 
researchers to set up a small stand in the mall and approach parents and their 
daughters who appeared to be in the target group. Each person approached was 
screened to ensure they fell within the age range of the target group. Those that 
met the age criteria and were interested in the study were provided with verbal 
and written information about the project. Those girls and their parents who 
agreed to participate signed a written consent form and provided their telephone 
number in order to schedule an interview at a later date. While the total number of 
potential participants approached was not recorded, 25 of the 31 families who 
agreed to participate in the research actually completed an interview.  
3.3.2 Measures 
A semi-structured interview schedule, based on constructs from the Family 
Influence Model (Kimiecik & Horn 1998) and parenting literature (Baumrind 
1971), was developed and piloted with a convenience sample of three girls in the 
sample demographic group and their parents. A brief self-complete survey was 
also developed for parents, containing items relating to demographic information 
and physical activity levels. Minor modifications pertaining to wording and order 
of questions were made based on feedback received from both parents and girls. 
The modified interview schedule was then further piloted with another parent and 
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daughter from the sample demographic, with no additional modifications 
required. All interview schedules are included in Appendices 10 and 11. 
Parents’ semi-structured interview 
The parent interviews commenced with some brief word association activities to 
assist in relaxing participants and encouraging them to think broadly about 
physical activity, rather than just organised sport or structured exercise. For 
example, parents were asked complete sentences starting with ‘Physical activity 
is...’ and ‘As a parent I think it is important that my child...’. These word 
association exercises were for illustrative purposes only and the results were 
therefore not analysed and are not presented. 
Parents were asked questions regarding their attitudes toward their daughter’s 
physical activity and parenting practices such as rules and strategies they employ 
in relation to their daughter’s physical activity. Where appropriate, parents were 
also asked if they and their partner shared similar views regarding their daughter’s 
physical activity participation, and whether they felt differently about their 
daughter participating than they did about her siblings’ participation (where 
applicable). Examples of questions included ‘In what ways do you encourage your 
daughter to be physically active? Has this changed over time?’, ‘What are some of 
the things you do to support your daughter to be physically active? (Prompts: can 
you tell me more about these things?)’ and ‘Do you and your partner (if 
applicable) share similar views about your daughter’s physical activity? (Prompts: 
why/why not? how does this impact on your daughter’s activity levels?)’. 
Parents were also asked to respond to a series of statements which typified the 
four parenting styles developed by Baumrind (1971). Examples of these 
statements included ‘I am clear about my parental role’ and ‘I punish my daughter 
for disobedience’. Parents were requested to indicate whether they never, rarely, 
sometimes, often or always parented in that manner. While these items are more 
quantitative in nature, they were posed within the qualitative interview framework 
to allow for discussion and elaboration if required. 
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Parents’ self-complete survey 
For descriptive purposes, demographic information and information regarding 
parents’ physical activity levels was collected from parents, via a brief self-
administered survey at the completion of the interview. Demographic items 
included age, education level, employment status, parity and marital status. 
Parents’ activity levels were established using a self-administered form of the 
Active Australia survey, which assesses walking for transport and leisure and 
MVPA during leisure-time or in the yard (Timperio et al. 2004b). This survey has 
been found to be both reliable (Brown et al. 2004) and valid (Timperio et al. 
2004b).  
Girls’ semi-structured interview 
Similar to parents’ interviews, the girls’ interviews commenced with some brief 
word association activities in which they were asked to complete sentences 
beginning with, for example, ‘Physical activity makes me feel...’ and ‘My parents 
think physical activity is...’. Again, these exercises were conducted to help relax 
the participant and get them thinking about physical activity; hence the results 
have neither been analysed nor reported. 
Girls were asked questions regarding their perceptions of their parents’ support 
(or otherwise) for physical activity, and the types of strategies implemented by 
parents with regard to their daughter’s physical activity. Questions included 
‘What sort of rules do your parents have about what you can do after school and 
on weekends?’ and ‘In what way do your parents help you to be physically 
active?’. 
Girls were also asked to respond to an abridged set of statements regarding their 
parents’ parenting style. Statements included ‘My parents give me reasons for 
their directions’ and ‘My parents encourage me to tell them what I am thinking 
and feeling’. 
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Finally, girls’ physical activity levels were established by the interviewer, using a 
simple and previously validated measure (Prochaska et al. 2001), at the end of 
each interview. This measure was a single item assessing accumulation of MVPA 
on each of the days in the previous week (Prochaska et al. 2001). Girls who 
engaged in 60 minutes or more of MVPA on each of the days in the previous 
week were considered sufficiently active. 
3.3.3 Data collection 
Permission was sought from all participants for interviews to be audio-recorded 
for transcription and analysis. Interviews were conducted in the participant’s 
home. Most interviews were conducted in the after-school period, with the 
remainder being conducted early in the evening or on the weekend.  
The parent interviews ran for approximately 40 minutes each, and interviews with 
girls averaged 20 minutes each. Each participant received a movie voucher as 
compensation for donating their time to the research. 
An experienced interviewer, either the PhD candidate or a trained interviewer, 
conducted all interviews. A trained observer was present at all interviews to take 
notes and to support the interviewer. Interviewers and observers were trained by 
the PhD candidate in interviewing techniques and use of audio equipment. The 
PhD candidate regularly listened to recordings of interviews conducted by other 
interviewers to ensure consistency and acceptability of interview technique. 
3.3.4 Analyses 
Interviews were transcribed verbatim by ‘Transcriber Online’, a professional 
transcribing service, and imported into Nvivo 8 to assist with data management. 
Each participant was allocated a unique identification number and all data were 
labelled and matched by this number for the purpose of analysis. No names 
appeared on any interview transcripts. Identifying information (such as participant 
lists and consent forms) and data were stored separately, each in locked filing 
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cabinets. Analyses did not identify individual participants and only aggregate 
level data are reported. 
Data were initially open-coded by the candidate, under the guidance of an expert 
in qualitative research, with codes closely reflecting the interview transcripts. 
Clusters or categories of similar or related codes were then constructed and 
themes subsequently formed. Memos were created to record ideas, coding 
decisions, concepts and draft emergent codes and categories. Categories were also 
examined according to parenting style (dichotomised using median split into high 
vs low for each of the four parenting styles), age of daughter (younger vs older), 
socio-economic status (high vs low SEIFA area, based on postcode from where 
the participant was recruited) and daughters’ physical activity levels (sufficiently 
active vs insufficiently active, based on whether or not participants met physical 
activity guidelines). Synergies in perceptions of support strategies between parent-
daughter dyads were also explored. 
3.4 Results 
Socio-demographic characteristics of the sample are presented in Table 3.1 below. 
In total, 39 parents and 37 daughters participated. The majority of parents were 
recruited from a low SEIFA area (n=23) and were aged between 40 – 49 years 
(n=30). Approximately half (n=20) had completed a university or tertiary 
education and worked part-time (n=19). Almost all were in a married/defacto 
relationship (n=34) and had two or more children (n=34). Thirty-one interviews 
were conducted with mothers only, no interviews were conducted with fathers 
only, and four interviews were conducted with both parents. The ages of 
participating daughters were fairly evenly spread between 10-12 years of age 
(n=16) and 13-15 years of age (n=21). Two sets of sisters (four girls in total), who 
were all in the target age group, were included in the sample. 
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Table 3.1:  Socio-demographic characteristics of the sample 
Low SEIFA High SEIFA 
(n=23 parents) (n=16 parents*) 
Age   
35-39 3 1 
40-44 8 5 
45-49 11 6 
50-54 1 3 
Education   
Some school/completed school 10 4 
Technical or trade certificate 3 1 
University or tertiary 10 10 
Employment   
Full-time 6 4 
Part-time 9 10 
Home duties/unemployed/other 8 1 
Marital status   
Married/de facto 18 16 
Separated/divorced 3 0 
Other 2 0 
Children   
One 3 2 
Two 10 5 
Three or more 10 9 
Relationship to child   
Mother 22 13 
Father 1 3 
Age of participating daughter   
10-12 years 9 7 
13-15 years 11 10 
*One parent of a girl recruited from a high SEIFA area did not provide complete demographic and 
physical activity data due to difficulties with written English 
While the vast majority of parent participants were sufficiently active, very few 
daughters participated in 60 minutes or more of moderate-to vigorous-intensity 
physical activity on all days in the previous week (Table 3.2). 
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Table 3.2 Proportion of the sample that was sufficiently active 
Parents 
% 
Daughters 
% 
   
% sufficiently active* 73 8 
* Parents: 150 mins or more MVPA across at least 5 sessions; daughters: 60 mins or more 
MVPA on all days in the previous week. 
3.5 Discussion 
As results relating to the aims of this study will be presented and discussed in the 
following chapters, this brief discussion will relate primarily to the recruitment 
methods used and socio-demographic characteristics of the sample. 
Recruitment via schools was challenging, in relation to both school and 
participant consent. Only four of the 20 schools approached agreed to participate, 
despite participation having minimal impact on staff and student time. Those 
schools who did not want to be involved cited reasons primarily related to current 
or prior participation in other research projects. The four schools who agreed to be 
involved were forthcoming in allowing the PhD candidate access to students, yet 
only 12 participants were obtained via this method. Anecdotal evidence from the 
12 daughters and parents who were recruited via this manner indicated that the 
concept of participating in an interview was quite intimidating, and they believed 
that parents in particular would benefit from the opportunity to further discuss 
what participation entailed with the PhD candidate before consenting to 
participate. While both parents and daughters were provided with written 
information about what participation entailed, only the daughters were provided 
with a verbal explanation about the study and this information may not have been 
accurately conveyed to parents. At the completion of the interviews, many 
participants indicated that the experience was much easier and more rewarding 
than they had anticipated. 
The above experience is consistent with the literature in the area, suggesting that 
recruitment of adolescent research participants is a time consuming and 
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challenging endeavour (Spigarelli 2008, Nguyen et al. 2012). While Nguyen and 
colleagues (2012) found that recruiting adolescents to an obesity intervention 
study was relatively cost-effective via school newsletters, and schools being 
recognised as a logical avenue for accessing adolescents (Riesch et al. 1999), the 
current study found school recruitment challenging. The lack of success with this 
method of recruitment necessitated adopting an alternative recruitment method. 
Recruitment via shopping centres was less problematic, possibly because parents 
were provided with face-to-face information about the study, and their potential 
concerns regarding participating in an interview were able to be alleviated. This is 
consistent with Daley’s (2013) review of the challenges in recruiting adolescents 
to participate in qualitative research. Though primarily in relation to focus group 
recruitment, Daley suggests having a team member explain the focus of the study 
to adolescents and their parents and providing them with the opportunity to ask 
questions may minimise recruitment challenges by providing participants with 
some familiarity and connection to the study (Daley 2013). 
Further, it has been suggested that adolescents congregate in shopping centres to 
relax and “hang out”, hence may be more amenable to being approached to 
participate in research (Bloom et al. 2006). This finding is consistent with the 
current study, whereby recruitment via shopping centres was less challenging than 
via schools. 
Of those parents who agreed to participate, it was predominantly mothers who 
made themselves available for interview. This is consistent with the literature, 
with mothers often acting as the responding parent in health-related research 
(Lioret et al. 2010, Siponen et al. 2013, Tandon et al. 2012). In the current study, 
the over-representation of mothers in the sample may be reflective of the time of 
day interviews were conducted, as the majority took place in the after-school 
period, when in most cases the mother rather than the father was present in the 
home. Fathers were more likely to also participate when the interview was 
conducted in the early evening. 
Another potential limitation of this study is that the sample was relatively 
homogenous, despite attempts to recruit from both high and low SEIFA areas. 
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While qualitative research does not seek to recruit a population representative 
sample, a more diverse sample may elucidate a wider range of thoughts, 
perceptions and attitudes. Although the sample in the current study was recruited 
based on SEIFA, approximately half the parent participants were well educated, 
employed (either full-time or part-time) and most were either married or in a 
defacto relationship. Further, most of the sample had favourable views about 
physical activity, thereby potentially limiting generalizability of results. This 
homogeneity may have influenced results to a degree; however, as will be 
discussed in the following chapters, a diverse and comprehensive range of 
responses were obtained. 
3.6 Conclusions 
Recruitment of a sample to participate in in-depth interviews was challenging in 
the current study. While schools provide a captive audience, and as such are often 
used for recruitment purposes, they may not be an appropriate avenue to recruit 
parents for in-depth interviews as they do not necessarily provide the opportunity 
to verbally communicate with parents prior to recruitment. Other avenues which 
afford that face-to-face opportunity may offer a more effective recruitment 
process. 
Despite challenges in recruitment, the sample who participated in the current 
study provided a wealth of information on physical activity parenting, which will 
be described in detail in the following chapters. 
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4.1 Introduction 
The previous chapter described the Methods for Study 2 involving qualitative 
research to further explore physical activity parenting practices and identify the 
diverse range of strategies implemented by parents to facilitate their daughters’ 
physical activity. The current chapter will address Aim 1 and present the findings 
from the in-depth interviews with parents. 
4.2  Aim 
The aim of this chapter was to: 
1. Identify parenting practices that parents employ in relation to their 
daughters’ physical activity. 
4.3 Method  
The qualitative methodology of this study has been fully described in Chapter 3. 
Methodological details specific to Aim 1 are summarised here. Briefly, thirty-nine 
parents, from a mix of high and low SEIFA areas in metropolitan Melbourne, 
were recruited via schools or a shopping centre to participate in an in-depth 
interview. Thirty-one semi-structured interviews were conducted with mothers 
and four interviews were conducted with both parents. Interviews sought 
information on what parents did to support their daughter’s physical activity and 
their attitudes to physical activity in relation to their adolescent daughter, and took 
approximately 40 minutes to complete.  
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Data were managed in Nvivo 8 and open-coded, with categories of codes then 
constructed and themes subsequently formed. Results relating to parents’ 
perceptions of physical activity parenting practices are presented below. 
4.4 Results 
Numerous physical activity-specific parenting practices were evident in the data. 
These included previously identified practices such as the provision of logistic 
and instrumental support, plus some additional strategies not previously published 
in the literature such as the development of an active family culture. Themes 
relating to attitudes towards physical activity were also identified. In general, 
while attitudes to physical activity were generally positive, some parents did have 
concerns about their daughter’s physical activity, particularly in relation to the 
amount of activity their daughters participated in. These findings are discussed in 
detail below.
4.4.1  Attitudes towards physical activity 
Responding parents appeared to have very strong views when asked about their 
attitudes to physical activity and sport as a child, describing either very favourable 
or particularly unfavourable attitudes. While several reported that physical activity 
and sport was ‘boring’, ‘not important’ or ‘horrible’, many indicated that it was 
‘fun’, ‘very important’ and a ‘part of life’. All parents had a positive attitude 
towards their daughter’s physical activity, despite a significant proportion 
displaying negative personal opinions about physical activity or sport in their own 
childhood.  
A number of key elements regarding positive attitudes toward their daughter’s 
physical activity emerged. Some parents were overwhelmingly positive, 
indicating that physical activity was important for their daughter and an essential 
part of a balanced lifestyle. Others suggested it was a great way to channel their 
daughter’s energy and many considered the social aspects were of great 
importance.  
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Several parents observed that physical activity was particularly important for their 
daughter as a means of preventing weight gain. Physical activity was viewed as a 
means of losing or maintaining weight, as indicated in the following quote from a 
mother of a 14 year old:  
“… she’s had a weight problem most of her life... early puberty so she 
stacked the weight on, so I used to try and get her out at least 3 times a 
week for walking for 35 mins a day and even then she still stacked it on”. 
Some parents acknowledged their daughter’s preferences for sweet food, and, as 
typified by the following quote from a mother of a 14 year old, used physical 
activity as a means of rationalising the consumption of unhealthy foods: 
“I think it’s good for her... with all the issues of weight and everything I 
find with girls it’s a better way of saying ‘at least if you do physical 
activity you don’t have to watch what you eat so much because you can 
burn those calories off’”. 
4.4.2  Concerns regarding physical activity 
The concerns parents had regarding their daughter’s participation fell into four 
clear categories: tiredness and burnout; cost and time implications of activity; the 
need to balance physical activity with other things; and, the amount of 
encouragement required. Many, however, had no concerns regarding the type or 
amount of physical activity their daughters participated in. Several parents 
reported concern about tiredness, possible burnout and the physical manifestations 
of physical activity such as injuries, as illustrated by this mother of a 13 year old 
girl: 
“I’m a bit wary of them overdoing it and sustaining an injury that might be 
long term”.  
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Similarly, others were concerned about the amount of physical activity their 
daughters were involved in, and the subsequent need to limit involvement due to 
either financial or time constraints. Several parents acknowledged the need for 
their daughters to find a balance between physical activity, lifestyle, diet and 
sleep. Finally a number of parents were concerned about the amount of 
encouragement required to get their daughter to participate, or her propensity to 
prefer sedentary behaviours, as illustrated by this mother of a 14 year old girl: 
“She would prefer to sit on the couch... needs a lot of encouragement... 
she’s not very self-motivated”.  
While several parents indicated that their daughters needed substantial 
encouragement to participate and were often reluctant, many also stressed the 
importance of not forcing their daughter to participate in a particular activity if 
she didn’t want to. 
4.4.3  Perceptions of daughter’s attitude towards physical activity 
When asked about their perceptions of their daughter’s attitude towards physical 
activity, nearly all parents highlighted their daughter valued the social aspects of 
physical activity. This was viewed as an integral factor in many girls’ decisions to 
participate, whether the participation was competitive or otherwise. Many, though 
not all, parents suggested their daughter had a very positive attitude towards 
physical activity, she ‘loves it’, ‘lives for it’ and ‘enjoys it’, and others indicated 
that their daughter was cognisant of the physical and mental health benefits of 
physical activity. 
A number of parents indicated that physical activity was good for their daughter’s 
self-esteem. As indicated by this quote from a father of a 13 year old, physical 
activity was perceived as giving their daughter a feeling of confidence, 
particularly if she was struggling in other areas: 
“... academically she’s not up there but this is something she is good at... 
and it gives them a lot of self-esteem”. 
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The concept of competition tended to polarise parents; many indicated that their 
daughter loved it and thrived on it, but others reported their daughter was put off 
by the thought of competition and actively avoided competitive activities. Others 
reported that competitive school sports and the need to wear uniforms were 
viewed negatively by their daughter, as illustrated by this mother of an 11 year 
old:  
“She enjoys non-competitive activities where it’s just… you know her 
doing something active. But not… yeah… she actively avoids competitive 
sport... So yeah, I think experiences at school have turned her off”. 
Where applicable, parents were asked if they had different feelings around their 
daughter’s participation compared with her siblings. Most parents reported no 
difference, although several noted that their children all had very different 
personalities and differing levels of motivation for physical activity; hence 
different support strategies were required for each child.  
4.4.4 How parents support their daughter’s physical activity 
A wide range of support strategies were identified by parents, including those 
involving emotional, informational and instrumental/logistic support, as well as 
those which were more strategic and long term in their focus, such as creating an 
‘active culture’ within the family.  
Instrumental/logistic support 
The most salient responses were around instrumental/logistic support. The most 
frequently cited strategy within this category was the provision of transport, with 
nearly all parents reporting that this was an important way for them to support 
their daughter’s physical activity. Other mechanisms relating to logistic support 
included paying fees, paying for and laundering uniforms, purchasing appropriate 
footwear, ensuring that girls received adequate sleep and appropriate nutrition, 
and ensuring the availability of equipment in the home such as trampolines, 
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basketball rings and bicycles. This is evidenced in the following quote by a 
mother of a 14 year old: 
“By making it as easy as I can for her to do it, by getting her places and 
fitting mealtimes and other kids’ activities and that sort of stuff around so 
that we can make it all work”. 
One parent summarised many of these strategies as ‘removing barriers’ to her 
daughter’s participation, and making physical activity ‘the easy option’. 
Parents also emphasised the importance of taking an active interest in any 
physical activity their daughter was doing, such as watching games, taking on an 
administrative role (e.g. coach or manager), and ultimately ‘enjoying the 
successes and sharing the losses’.  
Parents reported providing the opportunity to try new activities was essential as a 
means of enabling their daughters to find something they enjoy. Parents felt that 
exposing their daughter to a range of activities, or even suggesting appropriate 
activities, was a good way of supporting participation. Several parents reported 
trying to steer their daughters towards team-based activities, so their daughter 
would realise the social benefits of physical activity and develop friendship 
networks with other active girls. 
Informational support 
Parents also cited numerous strategies related to informational support as a means 
of supporting their daughter’s physical activity, such as discussing the importance 
and benefits of physical activity with their daughter. Emphasising the social 
aspects of physical activity was considered crucial by many parents. As a father of 
an 11 year old suggested, he and his wife had tried to:  
“... lay the foundation that participation in sport is important for the social 
aspect and also for the fitness”, and,  
95
teach his daughter that:  
“… participation in sport gives you friends and networks and team 
enjoyment and success that is shared and all those sort of things”. 
  
Other parents emphasised the fun, social aspects of physical activity in order to 
encourage their daughters to participate, with one parent indicating that her 
daughter was ‘happy to do activity socially but not from a love of the activity 
itself’. Some parents indicated they also discussed the health benefits of physical 
activity with their daughters, and why physical activity is necessary. One mother 
felt that this wasn’t a particularly successful strategy, however, and that 
emphasising the fun and social elements of physical activity was more effective. 
Emotional support 
Parents highlighted that being enthusiastic about their daughter’s participation 
was important, and this was typified by verbally encouraging her and asking her 
how she was going to ensure she was enjoying her activity. Parents noted the 
necessity to provide verbal encouragement, particularly in situations where their 
daughter was reluctant to participate, for example when their friends were 
dropping out of an activity. Some parents reported they had to employ a number 
of strategies relating to team sport participation, including reminding their 
daughter of her commitment to a team, forcing her to attend team activities, and 
talking with her about honouring responsibilities. Verbal encouragement was also 
used as positive reinforcement for girls’ participation.  
Developing an active culture within the family 
Many parents considered participating as a family was an important means of 
supporting participation, for example going for family bike rides, family walks, 
and participating in physical activity as a family, as depicted in the following 
quote from a mother of an 11 year old:  
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“So then if we go down to the beach then it’s sort of in a family 
arrangement to get us all down there, if we don’t then we do a fair amount 
of bush fire preparation recently which gets the whole family involved in 
healthy physical activities, out there carting loads of trees up and down”.  
Several parents talked about developing an active culture in the family from an 
early age, whereby physical activity was considered the norm. There was a sense 
that developing an active culture resulted in girls participating of their own 
volition, rather than needing to be encouraged. This is demonstrated in the 
following quote from the mother of an 11 year old: 
“... it’s much less parent driven now... because we encouraged it from an 
early age... they now see the need to get outside and be active”. 
Finally, encouraging their daughter to go outside was cited by parents as a means 
of supporting their daughter’s physical activity, and the provision of unstructured 
physical activity opportunities around the house was also viewed as important, as 
illustrated by this father of an 11 year old: 
“... we have bought a trampoline and we have a basketball ring in the front 
yard... we have bought them all bicycles”, 
this mother of an 11 year old: 
“... encourage her to play outside every day, purchase equipment for the 
home”, 
and this mother of an 11 year old: 
“We’ve always had equipment, like gym mats and things like that that 
they can, right from when they were little kids that they would be active 
with”.  
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4.4.5 Physical activity rules  
Many parents did not have rules regarding physical activity, but for those who 
did, these rules grouped into three categories. These categories included 
committing to activities once they had commenced, limits around the number of 
physical activities their daughter was involved in and mandatory use of 
appropriate safety equipment.  
A number of parents indicated they felt strongly that their daughter should 
continue with a particular activity once she had committed to it. Comments 
supporting this notion included ‘she has to stick with it, she can’t stop half way 
through’, ‘I’ve paid for the season, you play for the season’ and ‘its 100% or not 
at all’. These comments appeared to apply equally to team (e.g. netball) and 
individual (e.g. swimming) activities.  
Many parents reported limits around the number of physical activities their 
daughter participated in, for either financial or organisational reasons, or to ensure 
‘everything gets done’, including homework, sleep, eating and resting. Some 
parents limited the number of organised physical activities to two per week (some 
indicating one team-based and one individual activity was permitted), but this was 
often dependent on the number of siblings in the family. 
The final category of rules around physical activity was in regard to the use of 
safety equipment. Many parents noted the importance of bike helmets, safety 
pads, sports bras and other protective equipment, as illustrated by this mother of 
an 11 year old: 
“... their bicycle helmets, with skateboards there’s pads and knee pads and 
so general safety gear is really important”. 
Others reported that their daughter was not allowed to participate in ‘dangerous 
activities’ while others reported ‘general rules around safety’. These general rules 
around safety were discussed in the context of the types of activities girls were 
allowed to do after school, particularly as they related to personal safety and the 
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level of autonomy they were permitted, as illustrated by this mother of a 13 year 
old girl: 
“So… you know, rules about being out late… Knowing who she is 
with…you know not walking by herself at night… That sort of general 
safety issues so that we know that… she’s not quite 14 so… you know, we 
need to make sure exactly what she is doing…”. 
4.4.6 Preferred after-school physical activities 
Parents were asked what types of activities they preferred their daughter to do 
after school. Many stated they didn’t really put any constraints on their daughter, 
and that they could do whatever they liked. Some reported that they preferred 
their daughter to have something to eat and a rest when she got home, before 
starting homework or other activities. One suggested that she felt it was 
appropriate for her daughter to watch television as she had walked home from 
school and needed a rest. 
Many parents felt it was important that their daughter did something outside, and 
a wide range of unstructured physical activities were provided as examples, such 
as playing with the dog or jumping on the trampoline as suggested by these 
mothers of an 11 and 12 year old respectively: 
“But when it’s a really nice day I actually, I really like the fact that they 
get some unstructured time outside and play with the dog and do some 
chores, which, you know, they’ll do their best to avoid”, 
“I’d love her to walk the dog every night but that doesn’t always happen... 
When the weather is nice encouraging her to get out on the trampoline or 
something”. 
A few suggested they preferred their daughter to engage in team sports after 
school rather than individual activities, as they preferred the social nature of team 
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sports, while others, such as this mother of a 14 year old mildly autistic girl, 
suggested that individual activities were more appropriate: 
“She’s not really a team player in that she gets really shy so we worked on 
the netball and basketball but then she wouldn’t get on the court so the 
walking up and down with the dog and the paper round, that’s what I’m 
encouraging because that’s what she can achieve”. 
The above quote also illustrates this mother’s insight in facilitating her daughter’s 
involvement in a physically active part time job. 
While parents certainly indicated homework was important, most reported that 
their daughter had no difficulties in getting it completed. There was not a sense 
that having homework impacted adversely on physical activity opportunities or 
vice versa. 
4.4.7 Barriers to parents getting girls physically active 
Many parents experienced little or no difficulty in getting their daughter to be 
physically active, particularly if she received positive reinforcement about her 
participation. This is illustrated in the following quote from the mother of an 11 
year old: 
“… she gets lots of accolades... so I think that’s helped her continue”. 
Others reported that their daughter needed a lot of encouragement to be physically 
active. These parents tended to respond to their daughter’s unwillingness to 
participate in one of two ways. Some parents forced their daughter to participate, 
for example ‘have to force her to do something if it’s already been paid for’ and 
‘at this stage I’m still insisting but still trying to rationalise why I’m being a bit of 
a boss about it’. Others acknowledged there was little point in forcing the issue, 
for example ‘if she doesn’t want to do it she won’t do it’ and ‘we can’t really 
force her to do it, those days are long gone’.  
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Some parents indicated that while they generally didn’t experience difficulties in 
getting their daughter to be physically active, there were times when she was too 
tired or had an injury and it was then more of a challenge to encourage 
participation. 
4.4.8 Parental views and responsibility around physical activity 
There was a discussion with each participant about whether they and their partner 
(where applicable) had consistent or shared views around their daughter’s 
physical activity. All participants reported sharing a similar view with their 
partner; even those who were separated or divorced still expressed a consistency 
of attitudes. There was also a universal sense that these shared views had a 
positive impact on girls’ participation, as illustrated by comments such as ‘it helps 
because she can see the values we have’, ‘she knows we’re supporting her’ and ‘it 
reinforces her views and increases her enjoyment’. 
It was often the mother who reported having the primary responsibility for her 
daughter’s physical activity, though many mothers indicated this was from a 
practical perspective only in that they worked fewer hours and had more time to 
devote to their children’s participation. Others reported sharing the responsibility, 
while very few reported that fathers had primary responsibility. There was a 
notable differentiation of tasks, with mothers more involved from a practical or 
logistical perspective, and fathers from an active participation/coaching 
perspective.  
4.4.9 Most effective methods to encourage participation 
Parents were asked to consider the most effective ways to encourage physical 
activity participation among adolescent girls, whether it was a strategy they had 
employed themselves, or something they had seen other parents implement. A 
wide variety of strategies were reported, which fell into several categories, 
including role-modelling, co-participation, facilitating early involvement in 
physical activity and fostering a positive attitude and enjoyment of physical 
activity.  
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Role modelling 
Role modelling was the most salient response, with this mother of an 11 year old 
saying that: 
“Role modelling is a lot of it, why should she do it if I’m not?”. 
Similarly, many parents reported ‘practicing what you preach’, ‘being a role 
model first and foremost’ and ‘leading by example’. Several parents 
acknowledged they could probably do more to set an example, or could have 
started setting an example earlier. As illustrated by this mother of an 11 year old: 
“I probably could do a bit more to sort of set that”, 
and this mother of a 13 year old: 
“I probably would have myself started doing things earlier... I sort of wish 
I had done that, so that she could maybe think, my mother does that and I 
would like to too”. 
Parents acknowledged their own limitations and some seemed to portray a sense 
of guilt that they didn’t participate as much as they thought was ideal. This is 
encapsulated by this comment from a mother of a 15 year old: 
 “I suppose showing them... although I’m not much of an example”, 
and likewise from this mother of a 14 year old: 
“… even though we’re not true examples of, but the actual parents should 
be physically active”. 
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Co-participation and early involvement in physical activity 
Participating with their daughter or as a family was also considered a key strategy 
for encouraging participation. Parents suggested things like ‘building into your 
weekend family time to go and do stuff’, ‘encouraging family outings’ and 
‘participating with them’ to try to set an example and develop an active culture 
within the family. Parents also noted that this co-participation needed to start at a 
very early age. The importance of early involvement was critical for both 
structured and unstructured activities, as suggested by this mother of an 11 year 
old: 
“… it starts a long time ago... it starts when they’re tiny... and it’s being 
involved with them. And it’s doing a bit of research about the sport and 
knowing something about it”,  
this mother of an 11 year old:  
“… even like playing with kids in the pool and stuff, it starts really, really 
young”, 
and this mother of a 10 year old: 
“It’s getting the basics right, and the early learning that really is 
important”. 
Some parents felt that if girls weren’t physically active by the time they reached 
adolescence, it was too late to try and change their habits. 
The concept of early involvement to promote ongoing participation was reflected 
in the types of activities that parents tried to get their daughters involved in. 
Several parents reported trying to get their daughters involved in team-based 
activities from an early age so that they developed friendships with like-minded 
peers. Others reported encouraging their daughter to participate in a variety of 
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activities from pre-school age, or trying a range of positions within one sport, in 
order to build a diverse range of skills and increase confidence. 
Many parents discussed the notion of finding an activity that suited their daughter, 
from an ability perspective but also from a social perspective. This often entailed 
encouraging them to try a wide range of activities till they found one that suited 
them and that they enjoyed. As described by this mother of a 13 year old: 
“You’ve got to try to choose something they will keep going with... or that 
they enjoy, that’s the important thing”. 
Fostering a positive attitude and enjoyment 
Other parents suggested responding positively to whatever their daughter wanted 
to try, in the belief that displaying a positive attitude towards their daughter’s 
physical activity would facilitate enjoyment and participation. For example, 
‘getting them to their physical activity on time with all of the appropriate 
equipment...and not whinging and moaning about it’ and ‘trying not to groan and 
moan about driving them there and back’ was considered an important means of 
facilitating participation. Similarly, some parents suggested that removing barriers 
to participation was essential, such as ‘opening doors’ and ‘making it as easy as 
possible for them’. Some parents reported scheduling family meals around 
physical activity as a means of making it easier for their daughter to participate. 
Some felt that focusing on aspects other than competition was important. As 
indicated by this mother of an 11 year old, physical activity need not be about 
competition, and there are benefits from participating irrespective of the outcome: 
“I know our culture in Australia is very much around... competitive sports 
and I don’t think that’s the only way to get fit”. 
Similarly, another mother of a 13 year old was conscious about her children 
participating against each other, and hence reported:  
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“We haven’t got them all in the same type of sport... so they are not openly 
competing against each other... we were sort of careful and chose different 
things for them”. 
Interestingly, some parents were initially reluctant to nominate the ‘best’ way to 
encourage participation. Several answered by rephrasing in the negative, for 
example ‘well I know what not to do’. Practices unlikely to promote participation 
included not ‘pushing them’ or being critical as illustrated by this mother of a 14 
year old: 
“Saying ‘you shouldn’t have missed that goal’... they’re actually putting 
negative vibes... rather than saying ‘it was bad luck you missed that goal, 
next time you’ll have a better shot’”. 
‘Ugly’ or ‘pushy parent syndrome’ was mentioned by a number of participants as 
unlikely to promote physical activity. 
4.5 Discussion 
The current study enabled the identification of a diverse range of strategies 
implemented by parents to support their daughter’s physical activity. It also 
elicited a wealth of information on parents’ attitudes towards physical activity, 
their reasons for encouraging physical activity and their perceptions about their 
daughter’s physical activity.  
The current research indicates that many parents had negative attitudes towards 
physical activity in their youth, yet had overwhelmingly positive attitudes towards 
their daughter’s physical activity. This is despite evidence which suggests that 
negative early life physical activity experiences may negatively influence adult 
physical activity among women of lower socio-economic status (Ball et al. 2006) 
and women with depressive symptoms (Azar et al. 2010). All participants 
considered physical activity important for their daughter, a finding which has been 
positively associated with both organised and unstructured physical activity 
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(Heitzler et al. 2006). While there is evidence which suggests a positive 
correlation between adolescent attitudes and their own physical activity (Van der 
Horst et al. 2007), and parental attitudes and beliefs and their children’s physical 
activity (Kimiecik & Horn 1998, Kimiecik et al. 1996), there is little research 
which examines parental attitudes towards their own physical activity, either as an 
adult or a child, and their child’s physical activity. It is possible that these parents 
could identify valuable lessons on how they overcame previous negative feelings 
towards physical activity, or avoided imparting these negative attitudes onto their 
daughters. Further, it is possible that these parents have, either consciously or sub-
consciously, incorporated the reasons for their childhood attitudes towards 
physical activity into their interactions with their daughter around physical 
activity to ensure that she has a more positive outlook. 
In general, parents displayed a comprehensive understanding of the range of 
benefits of physical activity, and several indicated they discussed these with their 
daughter. While there is some literature on parent/child discussions of benefits of 
physical activity, or parental provision of ‘informational support’, it has often 
been reported as part of a composite measure, and as such has not been 
established as an influence on physical activity by itself (Beets et al. 2010). The 
current study indicates that this is a strategy often used by parents, hence 
assessing the effectiveness of this strategy and its potential impact on physical 
activity is imperative. 
A number of parents reported encouraging physical activity as a means of weight 
loss for their daughter. While this encouragement may be provided with the best 
of intentions, qualitative (Shrewsbury et al. 2010) and longitudinal research 
(Davison & Deane 2010) among adolescent girls suggests that this may in fact 
have a detrimental effect. In their qualitative study examining parent/adolescent 
interactions around weight management, Shrewsbury and colleagues found that 
adolescents preferred their parents to take an indirect approach, that is, encourage 
physical activity without referring specifically to weight loss (Shrewsbury et al. 
2010). Davison and Deane (2010) observed that while parental encouragement of 
physical activity for weight loss was not associated with girls’ objectively 
assessed physical activity, it was prospectively associated with higher BMI among 
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adolescent girls and greater concern about weight after controlling for baseline 
characteristics and covariates. These unintended negative consequences are of 
concern, given the practice of encouraging adolescent girls to be physically active 
as a weight management strategy was evident in the current study. Hence, a 
quantitative indication of the prevalence of this practice is warranted. 
Parents in the current study clearly recognised the importance of unstructured 
activity in their daughter’s routine, and supported this by providing equipment 
around the home and opportunities to be outside. There is some evidence to 
support the effectiveness of these strategies, with a cross-sectional positive 
association between physical activity and the number of exercise-related items in 
the home observed in a sample of rural American youth (Pate et al. 1997). 
Similarly, longitudinal research has shown an inverse association between the 
availability of physical activity equipment in the home and weight gain among 
girls (Timperio et al. 2008), and equipment accessibility has been shown to cross-
sectionally indirectly influence physical activity among adolescent girls via 
perceived self-efficacy (Motl et al. 2007). Further, the encouragement of time 
spent outdoors has previously been positively associated with physical activity 
among youth (Sallis et al. 2000).  
A number of parents indicated they believed that physical activity habits needed 
to be established early in life, indeed some parents spoke of their efforts to 
develop an ‘active culture’ within the family. This is supported by evidence 
suggesting that, among adolescents, previous physical activity is positively 
associated with current physical activity (Sallis et al. 2000). Further, the 
importance of establishing positive physical activity habits early in life has been 
recognised from both a tracking (Telama 2009) and health (Andersen et al. 2011, 
Hills et al. 2011, Boreham & McKay 2011, Biddle & Asare 2011) perspective. 
However, the extent to which parents attempt to establish a physically active 
lifestyle within their family has not been quantified.  
Many parents in the current study acknowledged the role of peer influences by 
steering their daughter towards team sport. This is consistent with the literature, 
which suggests peer support is related to MVPA among youth (Heitzler et al. 
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2010), and in particular adolescent girls (Beets et al. 2007). Similarly, the 
importance of partnering with peers when exercising is well established, as 
adolescents who exercise with peers perceive more benefits of physical activity 
than those who don’t exercise with friends (King et al. 2008). In their qualitative 
study, Jago and colleagues (Jago et al. 2009a) observed the importance of 
friendship groups in initiation and maintenance of youth physical activity. Despite 
the widely accepted role of peers in the provision of social support for physical 
activity (Heitzler et al. 2010), not all parents in the current study mentioned this as 
a strategy to encourage their daughter’s physical activity. Hence, some parents 
may benefit from additional support or assistance in cultivating or implementing 
these types of strategies. 
The notion of removing barriers to physical activity appears to be an important 
one, at least from a parental perspective. Although the evidence is still 
inconclusive (Van der Horst et al. 2007), it is likely that perceived barriers to 
physical activity may influence participation among adolescents (Heitzler et al. 
2010). Further, it has been reported that parents also face barriers in facilitating 
physical activity for their child (Smith et al. 2010), and this is particularly 
prevalent among those of lower socio-economic status (Thompson et al. 2009, 
Eime et al. 2013). This is consistent with the current research, where, irrespective 
of socio-economic status, participants reported limiting activities for financial 
reasons. It is therefore essential to provide parents, especially those from lower 
socio-economic areas, with support strategies to overcome their own and their 
daughter’s barriers to physical activity, and assist in identifying lower cost 
physical activity opportunities that are easily accessible.  
Role modelling was the most frequently cited strategy when parents were asked 
about the best means of encouraging participation among adolescent girls. The 
evidence in this area, however, generally shows no association between parental 
and child or adolescent physical activity (Van der Horst et al. 2007, Jago et al. 
2010). It is interesting that parents strongly believed in this strategy as the best 
way to encourage physical activity among their daughters. Further, in the current 
study, some parents portrayed a sense of guilt that they were not sufficiently 
active to provide an example for their daughter. This is consistent with qualitative 
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research by Gordon-Larsen and colleagues (2004), where lack of active parental 
role modelling was identified as a key theme by parents. Given the benefits of 
physical activity for all age groups, rather than suggesting to parents that role 
modelling is not necessarily effective, it may be prudent to educate parents, where 
applicable, on the range of additional strategies shown to have an association with 
adolescent physical activity participation.  
Further, the literature on co-participation, that is, parents and children 
participating together, is more convincing, with a positive association observed 
between the direct involvement of parents and child and adolescent physical 
activity (Beets et al. 2010), and this association is stronger for younger children 
than for adolescents (Beets et al. 2010). Consistent with qualitative work by 
Thompson and colleagues (2009), this particular strategy was viewed as important 
by a number of parents in the current study. Hence, parents of younger children in 
particular should be encouraged to continue their role modelling of physical 
activity, but do so in a joint effort with their children. 
Encouragement for physical activity was also widely recognised as important by 
parents, and has been shown to be positively associated with physical activity in a 
number of cross-sectional (Davison et al. 2003, King et al. 2008), longitudinal 
(Bauer et al. 2008, Bradley et al. 2011) and review studies (Gustafson & Rhodes 
2006, Van der Horst et al. 2007, Beets et al. 2010). The notion of 
‘encouragement’, in both the current study and the literature, included specific 
strategies such as verbal encouragement and praise, provision of logistic support 
including transport, paying of fees and purchasing of equipment, and watching 
children participate. Parental encouragement has also been linked to perceived 
barriers among adolescents, with those adolescents who didn’t receive parental 
encouragement more likely to report barriers (King et al. 2008). It is therefore 
imperative that parents continue to provide encouragement for their daughter’s 
physical activity, and, as the participants in this study did, consider the myriad of 
ways in which encouragement may manifest.  
Finally, several strategies or practices not previously seen in the literature were 
identified in this study, including exposure to a wide range of activities, 
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encouraging the uptake of physically active part-time employment, ensuring 
adequate hydration and nutrition, scheduling meals around physical activity and 
developing an active culture within the family. While a lack of time is often 
reported as a barrier to physical activity (Welch et al. 2009), it appears the parents 
in this study are able to prioritise physical activity within their schedules, thereby 
reinforcing the importance of physical activity within their family. It may be 
beneficial to further explore some of these strategies and determine their 
association with physical activity in a quantitative study design. 
4.5 Conclusions 
This qualitative work clearly indicates that the range of strategies implemented by 
parents is more diverse that what is currently examined in the literature. While 
several of the strategies identified have previously been captured in the literature, 
they have often been assessed as part of a composite measure, making it difficult 
to determine the relative influence of individual strategies. Further, the emergence 
of strategies previously absent from the literature suggests the need to develop and 
test a comprehensive range of measures which capture the strategies or specific 
practices that parents employ to facilitate their daughters’ physical activity. 
In addition, it is essential that these practices be considered from the daughters’ 
points of view, to determine whether synergies exist between parents’ and 
daughters’ views. Further, examining these strategies within the overall context of 
parenting style, which to date is notably absent from the literature, is also 
warranted. These concepts will be discussed in the following chapters. 
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5.1 Introduction 
The previous chapter presented the results of qualitative work undertaken to 
identify the practices that parents employ in relation to their daughter’s physical 
activity. This chapter addresses Aim 2 in Study 2 and builds on Chapter 4 by 
exploring parental support for physical activity from the perspective of adolescent 
girls. 
5.2 Aim  
This chapter aimed to: 
1. Identify girls’ perceptions of their parents’ support for physical 
activity.  
5.3 Method  
As identified in the previous chapter, this study included a series of in-depth semi-
structured interviews with parent-daughter dyads from a mix of high and low 
socio-economic areas. This chapter presents data from interviews undertaken with 
a mix of years 5-7 (aged 10-12; N=16) and years 8-10 (aged 13-15; N=21) girls. 
The socio-demographic characteristics of their parents are presented in the 
previous chapter. Girls were asked questions pertaining to their attitudes to 
physical activity, parental support for physical activity, impact of siblings on 
physical activity participation, rules around physical activity and changes in 
physical activity over time. The interviews with the girls were conducted in their 
homes and lasted an average of 20 minutes. Data were transcribed by a 
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professional transcription service and managed in Nvivo 8. Data were open-
coded, categories were created and themes subsequently identified. 
5.4 Results 
Participants identified numerous ways in which their parents supported them to be 
physically active. These included the provision of encouragement, logistic 
support, emotional support, co-participation, informational support and parental 
involvement. In general, girls reported positive attitudes towards physical activity, 
including the opportunity to participate with friends and feelings of personal 
satisfaction. Further, girls articulated the impact siblings had on their physical 
activity and discussed the barriers they faced in being physically active. These 
issues are discussed in detail below. 
5.4.1  Attitudes towards physical activity 
The majority of the sample displayed positive attitudes towards physical activity. 
These attitudes were categorised as relating to fun/enjoyment, the opportunity to 
participate with friends, the associated sense of achievement, fitness benefits, 
working in teams and feelings of personal satisfaction.  
The fun/enjoyment aspect was cited most frequently by participants, often in 
conjunction with spending time with friends, as indicated by this 11 year old girl 
‘I like having fun with my friends’ and these two 13 year old girls ‘I find it fun to 
walk home with somebody’ and ‘I like being able to have fun and play sport but 
also if you’re with friends then you can enjoy it’. Many girls also noted that 
physical activity, and sport in particular, provided the opportunity to meet other 
people and make new friends, as evidenced by this quote ‘You get to meet lots of 
people from other age groups and things’ (13 year old). Others highlighted the 
benefits of working in teams, such as this 11 year old girl who said ‘you don’t 
have to do it all by yourself, you have people helping you’. 
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Fitness was a recurrent concept, with many participants citing fitness as a benefit 
of physical activity. Similarly, several noted that they felt better about themselves 
after participating, as indicated by this participant:  
“I don’t know. There’s just some feeling that you get when you’re running 
or doing something like that that makes me feel kind of better about 
myself and about the things that I’m doing and I’m not just sitting on a 
couch watching television and eating something unhealthy. I’m thinking 
about it and doing something good” (13 year old).  
A few participants mentioned benefits in relation to body image, such as ‘it’s nice 
to think you’ll be looking good’ (12 year old) and weight management, such as 
‘you can eat anything you want and work it off’ (15 year old). 
The notion of goal attainment was reflected in the way some respondents talked 
about the sense of achievement associated with physical activity, as illustrated by 
this 11 year old girl:  
“… being able to achieve certain goals is really nice”,  
and this 11 year old girl:  
“Sometimes, like when we’re on a holiday, if we did a long walk, when 
you got to the finish it was like ‘yes, I did it’”.  
Dislikes about physical activity clustered around several key themes: resulting 
tiredness; injuries and soreness; forced participation; organised/competitive sport; 
competing priorities; and the time involved in participation. Some girls cited a 
combination of reasons for their dislike of physical activity, such as this 10 year 
old who said:  
“Well I’m not so great at the running. I don’t like the running part of some 
things. I like long distance more than sprints… And I don’t really like the 
ones where you get heaps and heaps puffed as well. Like the really 
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running around and… I don’t like ball games as much either… I like the 
bigger ones better than like tennis balls or something. And, like netball is 
ok except I don’t like the shooting part of it… And soccer is fun but I 
don’t like the competitive side of it. And I don’t know any of the rules, I 
just like kicking the ball. As long as it’s not too competitive”. 
As illustrated by the above quote, issues such as perceived competence and the 
competitive nature of some activities appear to have a role in influencing attitudes 
towards physical activity. 
Those girls who believed they participated in a substantial amount of physical 
activity commonly cited tiredness, injuries and the amount of time devoted to 
physical pursuits as negative aspects of physical activity, such as:  
“I don’t like when it hurts. After I’ve done a lot of it. It really hurts.” (10 
year old),  
“Sometimes it’s really tiring” (13 year old), and  
“Sometimes it tires you out. And, um, it takes up a lot of time, so like, say, 
if it was like, if you could get healthy by like a little bit of time that’d be 
like better” (14 year old).  
In contrast, those who reported participating less cited disliking being forced to 
participate and that physical activity was boring, as indicated by this 13 year old:  
“Sometimes the things can be a bit boring or like some sports at school 
they’re not the funnest games or sometimes they can be a bit childish and 
boring to us and we don’t really feel like joining in. Well if we play like 
warm-up games, I can’t think of anything we’ve played recently because 
we’ve had like footy but yeah I don’t know, just a bit like we’d rather do 
other things”.  
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Others reported a dislike of team games, such as this 15 year old who stated: 
“Games where you have to go in teams because I never get picked and 
like... I never get the ball thrown to me or anything”. 
A few respondents reported more diverse reasons for disliking physical activity, 
including ‘the fact that I go really red afterwards’ (14 year old), ‘sometimes we 
have to play it with boys and its really annoying... and sometimes the sport 
teacher we have is really mean’ (12 year old), ‘it makes me sweat’ (13 year old) 
and ‘it means getting up early and stuff like that, so that’s not always a good thing 
either’ (15 year old).  
5.4.2  Parental support for physical activity 
Several categories of responses emerged in relation to parental provision of 
support for physical activity, including encouragement, logistic support, 
emotional support, co-participation, informational support and parental 
involvement. Many girls were able to describe multiple strategies employed by 
their parents to support their physical activity. 
Encouragement and emotional support  
Girls frequently cited ‘encouragement’ as the primary strategy parents employed 
to support their physical activity. When probed, this encouragement appeared to 
primarily encompass verbal encouragement such as ‘Do your best. Don’t stop. 
Don’t give up...’ (13 year old) and suggestions to engage in particular activities, 
for example ‘...and they encourage me to ride my bike to school’ (10 year old). 
This type of support is consistent with emotional support, a construct which 
encompasses a variety of support strategies. For example, girls acknowledged 
their parents’ emotional support in terms of watching them participate, cheering 
them on and being there to encourage them.  
Other strategies for encouraging participation cited frequently by girls included 
encouragement to go outside, as evidenced by this 10 year old girl:  
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“They ask me to go out sometimes. Sometimes they bribe me if I don’t 
want to but not very regularly”,  
and this 13 year old:  
“They send me out of the house. Um, that’s basically it, because when I go 
outside the only thing I can do is exercise”.  
Logistic support 
Logistic support in the form of transport provision and payment of fees was cited 
frequently by girls, as indicated by this 13 year old ‘They drive me everywhere… 
to get to my places I need to be’ and this 14 year old ‘They take me places and of 
course pay for my tennis and other sports’. Several girls noted that if their parents 
were unable to provide transport they would make alternative arrangements, as 
explained by this 11 year old ‘Well my mum organises with a friend to take me to 
netball training’.  
Co-participation 
Parental co-participation or assistance with skill development was also mentioned 
by several participants. This is illustrated by the following quotes: ‘Sometimes we 
go for bike rides, sometimes dad comes and plays basketball at the front and 
sometimes we go to the park and play cricket and we play cricket in the backyard. 
Sometimes we go for walks...’ (11 year old), and ‘They like practice with me 
sometimes in the garden’ (13 year old). 
Informational support 
The provision of informational support was noted by some girls, who reported 
that their parents suggested appropriate activities for them to participate in, such 
as this 13 year old who said ‘they’re like “what about this sport” and stuff. Like 
“that’d be good for you” and stuff’. 
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Parental involvement 
Finally, some girls recognised a broad range of strategies implemented by their 
parents to support physical activity, as illustrated by this 11 year old:  
“Well they encourage me all the time. Like they come pretty much to 
every single netball game I’ve played, unless we have something on and 
they have to go away, but they encourage me all the time, they help me 
practice out here, they take me to all my trainings and take me to my 
games. So they do heaps for me, yeah... they buy my uniform... they buy 
my runners. They do take care of my injuries. Mum tells me to rest, I don’t 
listen to her usually”. 
Similarly, as illustrated by this 13 year old girl, the wide variety of roles 
undertaken by parents was acknowledged:  
“Yeah they stay and watch us play. My mum she is in charge of the... 
fixtures so she’s very involved with like the club and stuff and she scores 
sometimes at my games because there’s like a roster. She comes and 
watches”.  
5.4.3  Decision making around physical activity 
Most girls felt they predominantly made decisions themselves around their 
physical activity, sometimes in consultation with their parents. Some girls 
indicated they would check with their mothers once they had decided what they 
wanted to do, mainly for logistical reasons such as transport, as illustrated by this 
13 year old:  
“Well if I suggest I want to do something I usually talk to mum about it 
because I’m with her… more often she’d be taking me to more things”. 
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Similarly, others indicated their mothers had more influence relative to their 
fathers in relation to physical activity decision making, as evidenced by this 13 
year old:  
“Usually dad gets in about what’s safe and what’s not. And mum just kind 
of puts her foot down. Says I can’t do that about the things that dad says 
that I am allowed. It’s either safety or we can’t get you there in time”, 
and this 13 year old:  
“Well I don’t know it’s just mum has the say and everything I suppose”.  
Others indicated decision making around physical activity was a joint 
responsibility, such as this 10 year old who said: 
“I would ask my mum and dad. There’s not really one in particular. I’d 
probably get them both together and ask them”.  
Several girls reported being given options by their parents, but ultimately they 
made their own decision regarding physical activity, such as this 11 year old who 
said:  
“I decide a little bit as well. Usually they give me ideas and then I say yes, 
I want to do that or no, I don’t want to do that. It’s me making the choices 
but they are giving me ideas”. 
Overall girls reported making decisions in consultation with their mothers or with 
both parents more often than with their fathers only.  
5.4.4 Family rules regarding physical activity 
Most girls initially reported their parents didn’t have specific rules around 
physical activity, other than setting upper limits regarding the amount of 
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organised physical activity undertaken. Some suggested their parents encouraged 
them to have a balanced lifestyle, as illustrated by this 11 year old girl who said:  
“Well I guess they kind of make it like a balance, like I have to get my 
rest, I have to have the food, I have to have the activities and it all kind of 
balances out”.  
Some girls reported that achieving a balance resulted in limiting physical activity 
to some extent. 
When probed further, many indicated their parents had rules around the way they 
spent their time, and this sometimes impacted negatively on their physical 
activity. Girls commonly cited rules around homework completion, stating that 
their parents expected them to complete their homework before engaging in 
physical and other activities.  
Girls gave examples of rules around restricting time spent indoors, and suggested 
that this had positive impacts on their physical activity. For example, this 11 year 
old girl noted that she wasn’t allowed to spend too much time on the computer ‘I 
use the computer a lot, sometimes they say get off and go outside’ or watching 
television ‘On the weekends we are not allowed to watch TV in the day, we have 
to play outside, and after school’. This 13 year old reported being encouraged by 
her parents to go outside:  
“Well if it’s like a nice day they’ll try to encourage us to go outside and do 
something outside. They’ll just be like “oh it’s a nice day outside, why 
don’t you go out and play?” or something”, as did this 12 year old: 
“She encourages me to walk Gracie (dog) and go out and ride my bike 
instead of just sitting on the couch. Like I’m not allowed to watch TV after 
school until I’ve done my homework and taken Gracie for a walk and 
everything”.  
119
Participants mentioned other rules around safety after dark and spending time 
with friends, though these were not viewed by participants as impacting on their 
physical activity in any way. 
5.4.5 Parental barriers to physical activity 
Girls were asked if their parents did anything that prevented them being 
physically active, but overwhelmingly girls reported that their parents were in 
general very encouraging of physical activity, as illustrated by this 11 year old 
‘Yeah, I don’t think in any way they stop me; they’re always encouraging me, 
they’re always trying to make me do more’. A couple of participants noted that 
they were sometimes unable to participate due to their parents’ inability to provide 
transport, or when their parents requested they do extra chores, but overall parents 
were not perceived to present any significant barriers to participation. 
Some girls noted that they would like to do more if it were financially possible, as 
illustrated by this 13 year old girl who said:  
“Well they haven’t got a problem with me doing it but it’s more the cost of 
the sport and so it’s… often if I can’t… if they don’t allow me to do a 
sport because it’s too expensive, but they have nothing really against me 
doing it, just that they don’t want to have to spend all that money”. 
When asked what their parents could do to make it easier to participate, several 
girls suggested co-participation. This concept is illustrated by this 13 year old:  
“Maybe like join in with our sport sort of things and play with us at home 
or something”,  
this 10 year old:  
“Maybe they could come outside with me and play ball games with me 
and stuff”,  
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and this 14 year old:  
“Well maybe go for a run with me or something. Doing something with 
me”. 
Some respondents indicated having more equipment available around the house 
would make participation easier, as illustrated by this 12 year old:  
“Maybe providing more things, like to have around the house that we can 
use to be more active”.  
Others suggested that being more flexible with regards to competing priorities 
might be of benefit, as suggested by this 15 year old:  
“Well, maybe because like I really want to join an outside school hockey 
team but the thing is I’ve got lots of homework and stuff and they are 
saying that homework and stuff comes first, and like if I can manage to put 
my time around it then maybe I can do it, but they’re not sure”.  
Overall, however, most respondents indicated that their parents made it very easy 
for them to participate in physical activity. 
5.4.6 Impact of siblings on physical activity 
There were a diverse range of responses in relation to the impact of siblings on 
physical activity. Many girls believed their siblings were encouraging, and as a 
result they themselves probably did more physical activity, or enjoyed it more. 
This is evidenced by the following quotes:  
“I think it makes me more active because there’s always someone…” (13 
year old),  
“... because if I didn’t have a sister or brother, like my sister comes out in 
the garden with me and we like do passes for netball and stuff. If I didn’t 
121
have them I really wouldn’t have anyone to like practice with because 
mum and dad are usually busy or like making dinner or something like 
that... I play in the same netball team as my sister so she like encourages 
me and stuff” (13 year old),  
“I think it helps me. Well she (sister) comes out with me and she like stays 
out there with me so I don’t feel alone and I don’t have to come inside and 
everything” (10 year old), and  
“I think it increases it because if you have like a little brother or sister then 
they always want to run around and stuff” (14 year old).  
These girls appeared to appreciate the companionship and increased opportunities 
for participation offered by their siblings. One girl noted that having siblings had 
exposed her to new sports, saying:  
“It really opens my eyes to different sports because we all do different 
sports… And it really shows me how good some sports are. They actually 
encourage me to do some sports and think about doing some sports, 
yeah…” (13 year old). 
Conversely, several participants felt that siblings had a negative impact on their 
physical activity. There appeared to be two reasons for these negative 
associations. Some girls indicated that it was logistically difficult for their parents 
to help transport multiple children to activities, hence they participated less than 
they wanted to. This is evidenced by the following quotes:  
“Well they do a lot as well, so we can’t really do that much… they can’t 
take us everywhere” (13 year old),  
“I think actually less because they’ve got more places to be” (13 year old), 
and 
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“Really annoying because he normally comes before me. Because his 
training’s on Tuesdays and Thursdays and games are on Sundays which 
really are annoying” (14 year old).  
Secondly, some girls indicated the nature of their relationship with their sibling 
was not conducive to participation, as illustrated by these quotes:  
“Makes me not want to be on her team. I don’t know. Just… It’s just she’s 
annoying. If we get in a fight we’ll be picking on each other. You did this, 
why didn’t you do that, you could have done this, you could have done 
that” (11 year old), and  
“Um, well sometimes he says I kind of suck at sport but then I don’t really 
listen to him. Um, we usually end up arguing” (13 year old).  
A few girls suggested that having siblings had very little or no impact on their 
physical activity, and they would do the same amount regardless of their siblings’ 
level of participation or interest. Others highlighted that having siblings increased 
the competitive nature of physical activity, particularly when siblings played the 
same sport. Others provided examples of competitive but informal games they 
played with their siblings. 
Some girls noted that their siblings were quite different to themselves in relation 
to preferences for or attitudes towards physical activity, as evidenced by this 11 
year old who said:  
“I’m a bit more committed to sport than she is because she’s more the kind 
of read a book but have fun all the time. Yeah, she’s more the walk the 
dog girl and do a little bit”. 
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5.4.7 Changes in physical activity over time 
Most girls believed their physical activity had increased over time, with several 
stating they had more options available to them as they got older. These girls 
linked the increased opportunities to the secondary school environment:  
“Well I guess since going to high school especially, it’s my physical 
activity I’ve been doing more of it. And yeah I guess I kind of do different 
things than I used to. So instead of just doing stuff at school I play outside 
of school as well, not just PE at school, or things like that. Well school… 
my school encourages people a lot to get physically active and do sports 
and stuff like that. Whereas at primary school I guess it wasn’t such a big 
thing. Yeah. I guess that’s the main change” (15 year old), and  
“So, we like, do more running stuff and we do more things in PE, like, we 
have like, different sections of sport we can choose, like Boxercise... it’s 
like, fitness and stuff” (15 year old).  
Similarly, a couple of girls noted that the increased exposure, with age, to other 
activities resulted in increased participation, as illustrated by this 13 year old:  
“I’ve kind of gained some others and opened my eyes to different sports 
that I’d never even heard of. I’m more aware of things that I can do and 
yeah… I just know more about everything”.  
Some girls noted the nature of participation had changed, that their ability had 
increased and they were more competitive, as illustrated by this 10 year old:  
“Because I’m older and I have the ability to do more and I’m getting 
stronger and everything”  
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and this 15 year old:  
“I’ve wanted to win more I guess. I guess I try harder now about good 
games than like the social part”. 
A few girls believed their participation hadn’t changed over time, while several 
thought it had decreased. As evidenced by this 13 year old, competing priorities 
made it difficult to maintain their level of participation:  
“… like I dropped quite a few things that I reckon I could have kept up for 
a while…but yeah…I sort of… getting older there is a lot more to do and 
stuff so it’s sort of… There are a lot more commitments and… like doing 
homework and that sort of thing, and school and all of that”.  
As illustrated by this 14 year old, it is possible that increasing feelings of self-
consciousness with age, hamper participation:  
“I think you do less when you get older. When you’re little you just want 
to run. When you’re older you just don’t run as much, well you don’t 
really think of what you look like afterwards when you’re little you just do 
it and then when you’re older you’re like...”. 
Similarly, one 13 year old girl noted that her reasons for participation changed as 
she got older, stating that:  
“I think, I get to this stage everyone like cares about how they look and 
stuff, so they like want to go on runs to tone their body and stuff... I don’t 
think people when they’re like little, they don’t really care and they’re 
usually like pretty skinny and stuff”. 
125
5.5 Discussion 
The current study elicited a wealth of information on girls’ attitudes towards 
physical activity, their perceptions surrounding their parents’ support for physical 
activity, barriers to physical activity and the influence of siblings on physical 
activity. While girls were not asked to focus on any particular type of activity, 
their responses tended to relate to organised activity, rather than incidental or 
overall physical activity. 
Participants in this study recognised a diverse range of support strategies provided 
by their parents. Consistent with qualitative research undertaken by Wright and 
colleagues (2010), logistic support (referred to as tangible support by Wright et 
al.) was the most common type of support identified. Findings relating to the 
provision of emotional support were also consistent with the literature (Wright et 
al. 2010), with girls citing numerous examples of parental provision of emotional 
support. These types of support have previously been positively associated with 
physical activity (Heitzler et al. 2006), hence future research should determine 
how parents can best be supported to implement these types of strategies. 
Many participants could clearly articulate the health and social benefits of 
physical activity. Findings relating to developing a positive body image and 
physical activity as a weight management strategy are consistent with the 
literature (Allender et al. 2006), with participants in the current study citing both 
of these concepts as advantages of physical activity. However, Davison and 
Deane (2010) cautioned that using weight management as a means of encouraging 
participation among adolescent girls may have unintended negative outcomes, 
such as higher concern about weight and higher BMI. While many girls clearly 
recognise the potential weight management benefits of physical activity, overtly 
encouraging participation as a means of managing body weight may not 
necessarily be in their best interests. 
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In relation to social benefits, participants appeared to appreciate the social 
opportunities that physical activity afforded them. Similar to other studies 
(Humbert et al. 2006, Allender et al. 2006, Jago et al. 2009a, Yungblut et al. 
2012), this study found that the potential for social interaction was a key factor in 
girls’ participation, and this appeared to apply to both structured and unstructured 
activities. Recognising and articulating the social benefits of physical activity may 
be an important means of encouraging participation among adolescent girls, and 
the potential role of parents in this endeavour should be further investigated. 
Several participants displayed a negative attitude towards physical activity, 
specifically in relation to resulting tiredness and organised or competitive sport. 
Davison’s (2010) research into adolescent girls’ disinclination towards physical 
activity suggested perceived exertion or fatigue was a common reason for girls 
disliking physical activity, while Allender and colleagues’ (2006) review noted 
that competitive activities contributed to negative attitudes towards physical 
activity among girls. These findings clearly have implications for the types of 
physical activity opportunities offered to adolescent girls.  
Similarly, some girls noted negative aspects of physical activity such as the 
requirement to participate with boys and getting hot and sweaty. This is consistent 
with Allender and colleagues’ (2006) review of qualitative studies and Yungblut’s 
recent qualitative work (Yungblut et al. 2012) which suggests that these types of 
factors are particularly influential for girls. Girls also reported these factors led to 
feelings of self-consciousness, which has been identified as a barrier to girls’ 
participation (Robbins et al. 2003). 
Consistent with the literature (Humbert et al. 2006, Yungblut et al. 2012, Sallis et 
al. 2000, Davison et al. 2010), in the current study perceived competence 
influenced participation in either a positive or negative manner. For those girls 
who appeared to perceive themselves as being skilled, a sense of achievement was 
reported as a benefit of physical activity. Those who believed they were less 
competent reported that this was a barrier to participation. This finding is 
consistent with the literature, some of which has shown a positive association 
between perceived competence and fundamental movement skills competence 
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(Lubans et al. 2010). The importance of perceived competence in influencing 
participation should be a key consideration when designing early physical activity 
programs and opportunities for girls. 
Numerous participants reported that increasing demands on time, particularly in 
relation to homework, hampered their opportunities to be physically active. 
Similarly, Humbert and colleagues (2006) observed time pressures caused by 
homework was an important barrier to physical activity among youth, while 
Robbins et al. (2003) found that a perceived lack of time was a key barrier to 
physical activity among adolescent girls. Investigating means of overcoming these 
barriers is crucial if physical activity in this important target group is to increase.  
Many girls in the current study reported that their siblings had a positive influence 
on their physical activity, a finding consistent with the cross-sectional (Bagley et 
al. 2006, Bringolf-Isler et al. 2010, Davison 2004, Hesketh et al. 2006), 
longitudinal (Cleland et al. 2011, Timperio et al. 2008) and review (Sallis et al. 
2000) literature. Cross-sectionally, Bagley et al. (2006) observed girls with 
siblings participated in more physical activity than those without siblings, while 
having younger siblings was associated with greater vigorous physical activity 
among adolescents (Bringolf-Isler et al. 2010). Similarly, Hesketh and colleagues 
(2006) observed a cross-sectional association between presence of siblings and 
adolescent physical activity, particularly among girls, while Davison (2004) found 
that more active girls reported significantly higher levels of sibling support than 
less active girls. In their longitudinal studies, Cleland and colleagues (2011) found 
sibling co-participation was associated with higher levels of physical activity 
among girls, and Timperio et al. (2008) observed that, among girls, sibling 
physical activity was associated with decreases in BMI z-score over 3 years. 
Despite the overall consistency of findings in this area, several participants in the 
current study indicated having siblings ‘put them off’ physical activity, a finding 
clearly inconsistent with the literature. The potential negative influence of siblings 
on adolescent girls’ physical activity should be further examined. 
Participants reported a certain level of autonomy in relation to decision making 
around physical activity. Specifically, this involved girls either asking their 
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parents whether they could participate in particular activities they were interested 
in, or being given a choice of a range of activities suggested by their parents. 
Others indicated that mothers were relatively more influential when it came to 
decisions around physical activity than fathers. Few studies report on physical 
activity decision making, and given adolescents’ growing independence and 
autonomy this may be an important area for future research. 
Finally, in contrast to the literature (Van der Horst et al. 2007), many participants 
reported increased participation in physical activity over time. This perception is 
interesting, given the substantial longitudinal evidence using objective measures 
of physical activity documenting a decline in participation with age, particularly 
among girls (Armstrong et al. 2000, Bradley et al. 2011, Cleland et al. 2011). 
However, some participants acknowledged their physical activity had decreased 
with age, and, consistent with the literature, this was often the result of competing 
priorities and other demands on their time (Humbert et al. 2006). However, the 
accuracy of these perceptions was not established in the current study. 
5.6 Conclusions 
Results from the current study suggest adolescent girls are well aware of the 
numerous benefits afforded to them by physical activity, and recognise the diverse 
range of ways that their parents support them in being physically active. While 
some of these support strategies are evident in the literature, their association with 
physical activity is yet to be conclusively determined. 
Further, the potential negative influence of siblings on adolescent girls’ physical 
activity and the concept of autonomy in relation to decision making around 
physical activity are not discussed in any depth in the literature, and may provide 
a focus for future research. 
In the following chapter, findings from this qualitative work will be further 
discussed in the context of participants’ physical activity levels and parenting 
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style, and synergies between perceptions of parents and daughters around parental 
support for physical activity will be explored. 
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6.1 Introduction 
The previous chapters presented results from parents’ and daughters’ perspectives 
around parental facilitation of physical activity (Aims 1 and 2). This chapter 
addresses Aims 3-5 in Study 2 and builds on these findings by presenting the 
qualitative themes in the context of potential synergies between parent/daughter 
dyads and key demographic factors including presence of siblings, age of 
participating daughter, physical activity level of daughter and SEIFA area. It also 
discusses the findings within a parenting style framework. 
6.2 Aims 
The specific aims of this chapter were therefore to: 
1. Examine thematic synergies between parents’ and girls’ views of parental 
support for physical activity; 
2. Qualitatively examine perceived changes in physical activity-related 
parenting practices during the transition from childhood to adolescence; 
and, 
3. Gain an in-depth understanding of how parenting style may influence 
girls’ physical activity. 
6.3 Method  
As stated in Chapter 3, 39 parents and 37 daughters participated in an in-depth, 
semi-structured interview. In addition to open-ended questions around attitudes to 
and support for physical activity, participants also responded to a series of 
statements about parent-child interactions, previously described by Saunders and 
131
colleagues (2012) as being reflective of the four parenting styles developed by 
Baumrind (1971) (i.e. authoritative, authoritarian, indulgent and neglectful). 
Parents were asked to indicate how frequently they parented in that manner 
(never, rarely, sometimes, often or always). Despite these items being quantitative 
in nature, posing them within the qualitative interview framework allowed for 
discussion and elaboration when required. Parents and daughters were asked 
similar questions to allow for identification of possible synergies between parents’ 
and daughters’ views. 
As described in Chapter 3, physical activity levels of parents and daughters were 
determined using validated measures (Brown et al. 2002, Prochaska et al. 2001), 
and demographic information was collected from parents via a brief self-report 
survey. 
6.3.1 Analyses 
Items representing each parenting style were grouped and mean parenting style 
scores for each participant were calculated, consistent with procedures used in 
Chapter 2, Study 1: Associations between parenting style and girls’ physical 
activity (Saunders et al. 2012). The sample was subsequently dichotomised for the 
purposes of analysis into those above the mean (exhibiting relatively high levels 
of each parenting style) and those below the mean (exhibiting relatively low levels 
of each parenting style). 
Data were examined according to parenting style (high vs low as described above 
for each of the four parenting styles), age of the participating daughter (younger: 
10-12 years vs older: 13-15 years), socio-economic index for areas (SEIFA) 
(Australian Bureau of Statistics 2008) of residential postcode (those residing in 
higher vs lower SEIFA postcodes) and daughters’ physical activity level 
(sufficiently active vs insufficiently active based on whether or not participants 
met the physical activity guidelines), as determined by participants’ response to 
the screening question (Prochaska et al. 2001). Synergies in perceptions of 
support strategies between parents and daughters were also identified, as were 
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parent and daughter reported changes in parental support for physical activity over 
time. Qualitative analyses have previously been described in detail in Chapter 3. 
6.4 Results  
Overall, synergies were observed among parents and daughters, and some 
perceived changes in parenting practices from childhood to adolescence were 
reported. Further, parenting style appeared to result in slightly different themes, 
albeit relatively minor, with respect to physical activity parenting in this sample. 
These findings are discussed in detail below. 
Synergies among parents and daughters 
In general, synergies were evident among parent/daughter dyads, particularly in 
relation to the provision of support for physical activity, with both parents and 
daughters citing a similarly diverse range of support strategies. A few minor 
differences were observed, including girls reporting being told to go outside more 
often than their parents reported. Girls’ awareness of their parents’ use of this 
strategy is illustrated in the following two quotes: 
“Um, like I have to study for a while and then I have to go outside, then I 
can go back in and so, like, breaks outside. Um, if I’m having breaks 
they’re about like 15 minutes, but if I’m actually like, um, I was planning 
to do sport I’d probably go outside for about an hour” (13 year old),  
“I use the computer a lot, sometimes they say get off and go outside, I am 
not allowed to play basketball outside if it's too late... On the weekends we 
are allowed to watch TV, but in the day we have to play outside” (11 year 
old). 
 Parents did acknowledge this strategy, as evidenced by the following quote by a 
mother of a 12 year old, but cited it less frequently than did girls: 
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“Well it is a bit of an issue in our house, so there is a lot of talk about why 
she needs to go outside and do something other than tellie or couch or lie 
on the swing reading a book, which is pretty much her preference”. 
  
Other small differences between parent and daughter report of support strategies 
were observed. These differences included the provision of informational support 
being noted by both parents and daughters, but cited more frequently by parents. 
In addition, girls provided more examples of specific support strategies such as 
co-participation, engaging in physical activities as a family and their parents 
helping them with their physical activity skills, while parents talked about these 
strategies more broadly in the context of developing an active family culture and 
lifestyle. This is typified in the following quotes, both from mothers of 11 year 
olds: 
“You know, if she’s not playing sport she’s riding a bike or on the scooter 
or on the trampoline or taking the dog for a walk. I don’t think she thinks 
about it, it’s just a natural part of what she does. It’s her lifestyle. It’s our 
lifestyle”, 
 “Not make a deal of it. I think the worst thing would be is if we sort of 
called it physical activity and tried to schedule it in and make a fuss. But 
it’s just part of what she does”. 
Further, girls typically reported more physical activity rules than did their parents, 
though many of the examples provided by girls pertained to limiting sedentary 
behaviour and general rules around personal safety rather than rules about 
physical activity itself. Parent-reported rules were often in relation to commitment 
to a team or an activity once it had been paid for, or expectations around their 
daughter giving her best effort. This is evidenced by this quote from the mother of 
a mildly autistic 14 year old: 
 “Only within her limits, she can’t swim very well, so obviously you can’t 
chuck her in the deep end of the pool, but really not, you push yourself 
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even at PE. She says ‘I can’t do that, I can’t do it’, but I go ‘yes, you can, I 
don’t care if you come last, you can do it’”. 
Most girls reported being required to complete homework or chores before 
engaging in physical activity, but this was not as frequently mentioned by parents. 
This is illustrated in the following three quotes: 
“Well I guess it’s that if you do sport then you have to get all your 
homework done as well, you can’t just like put it off and not do it... it’s 
probably keeping a good balance of the two, so like playing… when I play 
sport I can’t do that all the time, so I have to do homework or housework 
or anything like that as well, not just sport” (15 year old), 
“I have to do my homework and then I can do whatever I want” (14 year 
old), and 
“Well if I have a chore to do or something I have to do that before I go out 
and do any physical activity” (10 year old). 
While parents and girls almost unanimously acknowledged the social benefits of 
physical activity, parents often spoke about this more conceptually in relation to 
teamwork and cooperation. This is illustrated in the following quote from the 
father of a 13 year old: 
“She hasn’t got too many close girlfriends at school but this is an activity 
where they’re all reaching for a common goal and so there’s no bitchiness 
about who is doing what. They’re all working towards a common goal, it’s 
important that she’s working with the girls and they’re not working against 
her”. 
Girls’ physical activity levels 
Parents’ perceptions regarding their daughters’ participating in sufficient activity 
were generally not supported by girls’ self-reported levels of physical activity. 
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Only three of the participating girls reported doing ‘sufficient’ physical activity, 
that is, at least one hour of MVPA per day for the last seven days. A further two 
girls indicated that in a usual week they were sufficiently physically active, but 
the week prior to the interview had been atypical. This is in contrast to parents, 
who in general reported that their daughters were very active, with many parents 
actively monitoring their daughter’s physical activity due to their perception that 
their daughter was highly active. This is typified by the following quotes: 
“There’s tiredness and fatigue, particularly being a 12 year old, and I 
actually have to make sure she gets adequate rest - and she’s actually 
injured her knee a little bit, just letting her know that sitting down and 
resting it for a couple of days is actually beneficial” (mother of an 11 year 
old), and 
“No, it’s really just keeping a lid on her and not letting her get the rest of 
her life out of balance because of the amount of sport and stuff she does” 
(mother of a 15 year old). 
Some parents appeared to be unaware of the need for their daughter to participate 
in at least 60 minutes of MVPA per day, as illustrated by this quote from a mother 
of an 11 year old: 
“We both realise it’s important for her to be active for at least sort of 
twenty minutes, half an hour a day. That’s what we hope she’s sort of 
taken away from our years of drumming it into her”.
Perceived changes in physical activity and support over time 
Parents in particular indicated that their daughter’s physical activity participation 
had changed over time. This is illustrated in the following quotes: 
“Very much increased once they hit from about year four in primary 
school onwards and it’s just been a steady increase from there” (mother of 
a 13 and 15 year old), and 
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“Yes as they got older we’ve got more structured sport whereas when they 
were, you know, under five it was just playing with friends, not so much 
competition stuff” (mother of a 12 year old). 
Parents also acknowledged the changing nature of participation had necessitated 
the introduction of additional support strategies to help their daughter maintain 
participation, as evidenced by this quote from the mother of a 12 year old: 
 “I talk to her about the reasons why she should be (physically active) so 
that hopefully even though she’s a bit reluctant she understands that it’s 
necessary. Particularly as she’s left primary school where a lot of the 
activity was formalised for her so after school basketball, she was there 
more for being part of the team than actually developing basketball skills, 
but she turned up every week. So she hasn’t got that sort of structured 
sport with training now. I put pressure on her to walk this little one 
(referring to dog). I think it’s just talking to her about why it’s worth her 
while when she would prefer not to”. 
The vast majority of girls felt that their parents did more to support their physical 
activity now than previously, often as a result of their increased participation, as 
evidenced by this 13 year old:  
“Yeah, probably more. Maybe because I do more playing, because as you 
get older… I don’t know, they just want me to be involved more”.  
Some girls, who felt they were participating less as they aged, believed that this 
resulted in increased involvement from their parents, as illustrated by this 11 year 
old:  
“When I was doing the other sports they weren’t encouraging other 
activities as much. Now that I’m not doing them, they are encouraging me 
to do walking to school, playing outside and stuff like that”.  
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Others noted that their parents just tended to be more encouraging as they got 
older, as illustrated by this 12 year old:  
“Well, yeah they encourage us more to do sport now because when we 
were little we didn’t really have to do anything. But now she’s sort of… 
Mum and Dad, they encourage us to do sport as we’re getting older”.  
Others felt that the level of support hadn’t changed at all, and that their parents 
had always been supportive.  
Perceived differences between girls and their siblings in relation to physical 
activity 
Where applicable, parents were asked if they felt any differently about their 
daughter participating compared to her siblings. The vast majority reported that 
they treated their daughter no differently to her siblings, while acknowledging that 
some children required more encouragement than others. Specifically in relation 
to gender differences, some parents reported that they treated their daughters 
exactly the same as their sons with regard to physical activity, as evidenced by the 
following quote from the father of a 13 year old: 
“... we’ve encouraged her whenever she has wanted to do something, we 
certainly haven’t been negative about it in anyway and the fact that we’ve 
treated her like one of the boys I suppose, you know, taking a few knocks 
that sort of thing in life and just being kind to her I suppose to let her know 
it’s okay”. 
Similarly, one mother of an 11 year old noted options for girls, particularly in 
relation to organised sport, had increased in recent decades, as evidenced by the 
following: 
“I think girls are much more encouraged, there’s a lot more sports around 
for girls now than there ever has been. And I think it’s a lot more 
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encouraged and seen as a… it was traditionally a boys’ thing to do. It was 
really important to get your sons into sport once upon a time”. 
In contrast, one mother noted that the cultural norms around physical activity 
were different for their daughter compared with their son, as illustrated by the 
following quote from the mother of a 12 year old:  
“It’s culturally like he’s influenced in a whole different way than her. I 
think with boys they’re sort of, who they are is defined by how good they 
are at sport and it’s actually created some issues about how he sees other 
kids at school because they’re very sporty kids and the confidence and an 
automatic admission into certain social groups because they’re good at 
footy... when they’re not you’ve got to sort of carve your identity. He’s at 
an all boy’s school so that probably adds another dimension too”. 
Thematic differences in perceptions according to SEIFA 
The only minor difference observed between parents from higher and lower 
SEIFA residential postcodes was around limiting activities based on finances, 
with parents from lower SEIFA postcodes citing this strategy slightly more 
frequently than parents from higher SEIFA postcodes. No other socioeconomic 
differences in support for physical activity were observed.  
Thematic differences in perceptions according to age of participating daughter 
There were very few thematic differences in attitudes towards or perceptions of 
physical activity among parents of younger and older girls and the girls 
themselves. There were some minor differences in relation to parental support for 
physical activity, with younger girls more frequently reporting co-participation 
with their parents. Older girls more frequently reported making their own 
decisions around physical activity, while younger girls reported their parents more 
commonly made physical activity related decisions. Even younger girls reported 
that they believed their physical activity participation had increased over time. 
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Thematic differences in perceptions according to parenting style 
Overall there were few differences in results based on parenting style; however, 
there were some minor variations as described below. 
Authoritative 
Although not exclusive to more authoritative parents, parental concerns regarding 
injuries and burnout were cited more frequently by authoritative parents. 
Similarly, a preference for their daughter to participate in outside activities after 
school was noted more frequently, but not exclusively, by more authoritative 
parents, as evidenced by the following quote from the mother of a 12 year old: 
“When the weather is nice encouraging her to get outside on the 
trampoline or something. Yes, one of the reasons I was happy to get the 
dog was so that would be another activity”. 
Similarly, this more authoritative mother of an 11 year old acknowledged her 
preference for her daughter to participate in outdoor activities, but also indicated 
how she facilitated this through the provision of equipment: 
“I really encourage them to get out so I don’t mind what outside sport it 
is... There’s a basketball ring, there’s basketballs, there’s tennis balls, 
there’s tennis rackets, there’s everything. Yeah. Well I don’t think there is 
everything, but there’s a huge amount and I don’t mind which it is”. 
More authoritative parents also reported fewer difficulties in getting their daughter 
to be physically active. 
Authoritarian 
Those parents who were more authoritarian tended to emphasise commitment 
when describing how they supported their daughters’ physical activity. For 
example, this mother of an 11 year old remarked: 
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“… will often turn around and say I don't want to go the training tonight 
I'm too tired or I want to go to a birthday party or I want to do something 
else. I will say hang on a minute you are the one who wanted to play in 
this team, you are committed and you have to go to the training whether 
you like it or not”. 
Further, more authoritarian parents cited payment of fees as a means of support 
more often than less authoritarian parents. Parents who were less authoritarian 
more often reported allowing their daughter to relax after school or watch 
television, while more authoritarian parents reported encouraging particular types 
of activities, such as outdoor activities or team-based activities. 
As illustrated in the following quote from the mother of a 12 year old, parents 
who were more authoritarian more often reported difficulties in getting their 
daughter to be physically active: 
“I think logically she understands that it’s important, emotionally she 
would sometimes like to reject it because when it gets a bit tough she 
would prefer to give up. She doesn’t with other things but just with 
physical activity. So yes, at this stage I’m insisting, but still trying to 
rationalise why I’m being a bit of a boss about it”.  
When asked about the best ways to encourage participation, less authoritarian 
parents tended to acknowledge the importance of focussing on participation rather 
than competition. For example, this father of an 11 year old said it was important 
to: 
“... enjoy their participation regardless of whether they are successful 
either individually or team wise. Participation is as much of the success as 
anything... A lot of coaches are driven by success, you know the kids that 
aren't really good get pushed aside which is really sad because 
participation is what is important, the ability to participate in a non-
threatening environment without the pressure of success”. 
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Further, while some more authoritarian parents acknowledged the importance of 
participating from an early age, this theme was more evident in responses from 
less authoritarian parents. This is illustrated by the following quote from the 
mother of an 11 year old: 
“I think inclusiveness and involvement at an early age is great... it’s 
getting the basics right, and the early learning that really is important”.  
Indulgent 
Parents who were more indulgent more commonly reported not forcing their 
daughter to participate, in comparison to those who were less indulgent. This is 
evidenced by the following quotes: 
“I try and encourage her to be active and do active things but while 
recognising that I don’t think there is any point in pushing her into things 
like netball because she doesn’t enjoy it” (mother of an 11 year old), and 
“I like her to participate if she’s happy, I don’t want to force her into 
anything she doesn’t want to do” (mother of a 10 year old). 
In contrast, these less indulgent parents of an 11 year old said: 
“… we not only encourage it but we mandate it” (father), and 
“… basically it is a mandatory thing in this family” (mother). 
More indulgent parents typically reported risk of injury as a concern regarding 
their daughters’ physical activity, while less indulgent parents often reported no 
concerns. Less indulgent parents were more likely to report setting limits around 
the number of activities their daughter could participate in, and emphasising the 
importance of commitment once their daughter had agreed to something. This is 
evidenced in the following quotes: 
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“We’ve got to drive them everywhere and it wasn’t working and so the 
children also all like music so years and years ago I said you can do one 
sport and one instrument and that’s what I can pay for in time and money” 
(mother of a 13 year old), and 
“If she commits to a sport she has to complete the year doing it” (mother 
of a 14 year old). 
In relation to preferred after-school activities, more indulgent parents frequently 
reported allowing their daughter to do whatever she wanted after school. This was 
in contrast to less indulgent parents, who were more prescriptive in what they 
preferred their daughter to do after school, as demonstrated by this mother of an 
11 year old girl: 
“I really like the fact that they get some unstructured time outside and play 
with the dog and do some chores”. 
In relation to the best ways to encourage participation among girls, more 
indulgent parents in particular noted the importance of allowing their daughters to 
try a range of activities in order to find something that suited them, as illustrated 
in the following quotes: 
“So I think it’s better to find something that they actually enjoy so they 
want to do it rather than turning them off… I know our culture in Australia 
is very much around the sports and competitive sports and I don’t think 
that’s the only way to get fit… It doesn’t really matter if you’re going out 
for a nice brisk walk or you know climbing at an indoor rock centre or… 
you know just going for a hike” (mother of an 11 year old), and 
“… by allowing them to try as many different sports until they find 
something that they like to do” (mother of a 10 year old). 
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Neglectful 
Parents who were relatively more neglectful reported a less diverse range of 
support strategies; these were primarily limited to provision of transport, payment 
of fees, verbal encouragement and watching their daughter participate. Further, 
these parents reported fewer rules around physical activity.  
Those parents who were less neglectful more frequently stressed the importance 
of avoiding negative implications of physical activity participation, such as 
complaining or being derogatory. This is evidenced in the following quotes: 
“... you know, getting them to their physical activity on time with all of the 
appropriate equipment and those sorts of things and not whinging and 
moaning about it” (mother of a 13 year old), 
 “... well not to groan and moan about driving them there and back” 
(mother of a 14 year old), and, 
“... you need to encourage them, but I’ve seen parents where, you know 
the games over and they say ‘oh you should have got the ball off that other 
kid’ or you know ‘you shouldn’t have missed that goal’ and you know 
they’re actually putting negative vibes… they’re sort of putting the kid 
down rather than saying, you know ‘it was bad luck you missed that goal. 
Next time you’ll have a better shot’. You know, it’s just they’re sort of 
putting the kid down” (mother of an 11 year old). 
6.5 Discussion  
These thematic analyses revealed numerous synergies among parent/daughter 
dyads in relation to provision of support for physical activity, as well as some 
notable differences. Further, there were some perceived changes in physical 
activity support strategies over time as adolescent girls matured, as well as 
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differences in the provision of support for physical activity according to parenting 
style. 
As described, overall synergies existed between parents and daughters in relation 
to perceived parental support for physical activity. Although not a qualitative 
study, this finding is consistent with work by Barr-Anderson and colleagues 
(2010), who, in their small cross-sectional study, found high levels of agreement 
between parent/child dyads in relation to family support for physical activity. The 
authors observed that, in comparison to parental reports, child perceptions of 
family support were more strongly associated with physical activity. Further, the 
authors acknowledged the need for qualitative research to further explore potential 
differences in how parents and children define and perceive parental support. The 
current study addresses this recommendation, finding that despite the overall 
synergies in parent-child report, some minor differences were observed, 
highlighting the importance of collecting data from both parents and daughters. 
One of these differences related to girls reporting being encouraged to go outside 
more frequently than did parents. It may be that encouraging their daughter to go 
outside is not considered by parents as a strategy to specifically support physical 
activity, but rather part of their overall expectations regarding use of discretionary 
time.  
Further, in the current study physical activity rules were discussed more 
frequently among the girls than among their parents, although as identified 
previously these rules often related to television viewing and computer use rather 
than physical activity. Most of the literature in this area (for example, Salmon et 
al. 2005b, Zabinski et al. 2007, Hohepa et al. 2009) similarly relates to rules about 
television or sedentary behaviour, rather than rules directly pertaining to physical 
activity, hence a discussion of this finding in light of the literature is difficult. 
However, quantitatively assessing differences in parent-child report of physical 
activity rules may be an interesting focus for future research, particularly given 
the notion that television viewing may displace physical activity during the after 
school period (Hohepa et al. 2009). 
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Parents in the current study appeared to perceive their daughters to be more active 
than they actually were. This is consistent with Corder et al’s (2012) research 
which compared parent-reported child physical activity with objectively assessed 
child physical activity in the US. That study found that, in general, parents 
overestimated their child’s physical activity, and this overestimation was 
particularly prevalent among parents of girls. Similarly, in a cross-sectional study 
of children aged 9-10 years and their parents in the UK (Corder et al. 2010), 80% 
of parents of inactive children incorrectly believed their child was sufficiently 
active. Further, qualitative research (Bentley et al. 2012) shows that parents who 
believe their child to be active or very active do not see the need to increase their 
child’s physical activity, hence these misperceptions clearly have implications for 
family promotion and encouragement of physical activity. 
Most parents in this study believed their daughter’s physical activity had 
increased over time, a finding which was generally supported by girls’ own 
perceptions. This is clearly inconsistent with the literature, with numerous cross-
sectional (De Cocker et al. 2011, Troiano et al. 2008) and longitudinal (Cleland et 
al. 2011, Bradley et al. 2011) studies showing a decrease in participation with age 
among girls. While this finding may be a reflection of the type of activity parents 
are focussing on, for example organised sport, this misperception clearly presents 
a challenge for the promotion of physical activity to this important target group. 
Results were mixed in relation to changes in parental support over time, with 
some girls believing that parental support had increased, others reporting that it 
had decreased, and yet others reporting no change. One consistent finding was 
that perceived parental encouragement increased with age, which is congruent 
with the literature in relation to how the provision of different types of parental 
support may change over time (Duncan et al. 2005b). Duncan and colleagues 
(2005b) suggest that encouragement and informational support may become 
increasingly influential as children age, while other studies (Alderman et al. 2010) 
suggest that overall parental influence in relation to physical activity diminishes 
as children age. It is possible that this increasing parental provision of 
encouragement may be in response to girls’ declining participation with age, 
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however research in this area is limited and further investigation of the changing 
nature of parental support is warranted.  
While the presence of siblings has been positively associated with time spent in 
MVPA, particularly among girls (Hesketh et al. 2006, Bagley et al. 2006), and 
more active adolescent girls have reported higher levels of sibling support than 
low active girls (Davison 2004), few studies have qualitatively examined the 
perceived influence of siblings on adolescents’ physical activity. In particular, 
whether parents with more than one child have different attitudes towards 
physical activity between their children has not been explored. While parents in 
the current study in general did not appear to have differential attitudes towards 
their children’s physical activity, consistent with the literature some parents did 
acknowledge the existence of gender stereotypes as they related to primarily 
organised sport (Alley & Hicks 2005).  
Very few differences based on socioeconomic status were observed in the current 
study. This is consistent with previous reviews of correlates of physical activity 
among adolescents (Sallis et al. 2000, Van der Horst et al. 2007), in which 
socioeconomic status was found to have no association with physical activity. 
However, Biddle and colleagues (2005), in their review of correlates of physical 
activity among adolescent girls, found that socio-economic status was positively 
associated with physical activity, and suggested this might be particularly 
important for organised sport with its associated transport and participation costs. 
This is consistent with work by Eime and colleagues (2013), who observed 
associations between socio-economic status and sport club membership among 
adolescent girls, and found these associations were mediated by family support. 
Consistent with the literature, in the current study parents from lower SEIFA 
postcodes more frequently reported limiting their daughter’s physical, primarily 
sporting, activities for financial reasons. These findings further support the need 
to assist parents, particularly those residing in lower SEIFA postcodes, to 
encourage and provide support for their daughter’s physical activity participation.  
Few differences between younger and older girls were observed, although 
younger girls reported co-participation more frequently than older girls. This 
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finding is consistent with work by Alderman and colleagues (2010), who, in their 
longitudinal study, noted a significant decrease in the time parents spent engaging 
in physical activity with their children. This finding may warrant further 
investigation, to determine whether this is initiated by parents or a result of 
children’s declining participation. 
In the current study, parenting style appeared to result in different discussions, 
albeit minor, regarding provision of parental support for physical activity. In 
particular, parents who were more authoritative discussed encouraging their 
daughters to go outside more often, and, importantly, reported facilitating this by 
providing equipment and activities for their daughter to engage with outdoors. 
This is consistent with the purported increased demandingness and responsiveness 
of the authoritative parent (Lamborn et al. 1991), in that these parents have firm 
expectations around their child’s behaviour, but also provide a high level of 
support to facilitate the expected behaviour. 
More authoritarian parents appeared to have an increased emphasis on 
commitment to sporting activities and structured after-school activities. This is 
consistent with the authoritarian parental typology, whereby parents are firm and 
directive (Lamborn et al. 1991), and with Chapter 2, Study One which found a 
cross-sectional association between authoritarian parenting and organised sport 
participation among adolescent girls. Further, more authoritarian parents 
discussed difficulties in encouraging their daughter to be physically active, 
relative to less authoritarian parents. This finding is unique to this study and 
warrants further investigation as it is possible that authoritarian parents’ insistence 
on their daughter’s physical activity participation is having an adverse impact on 
girls’ participation. While there is little research in this area in the physical 
activity context, child feeding literature supports the notion that forcing 
consumption of particular healthy foods has a negative impact on child food 
consumption patterns (Patrick et al. 2005).  
Indulgent parents more often discussed not forcing their daughter to participate in 
physical activity. This again is consistent with the literature on parenting style, 
which suggests indulgent parents place few demands on their child (Okagaki 
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2001). Finally, those parents who were less neglectful relative to other parents 
more frequently reported making conscious decisions to avoid any negative 
associations of physical activity in an effort to encourage their daughter’s 
participation. This is an interesting finding which may warrant further 
examination.  
There are a number of limitations to this study. As described previously, the 
sample was relatively homogenous, despite efforts to recruit a diverse sample. 
This may have limited the ability to systematically investigate thematic 
differences according to socio-demographic and behavioural factors. A varied 
range of results was still obtained, however, with some notable differences across 
key demographic criteria. Self-selection bias is evident to a degree, in that any 
participants agreeing to volunteer their time to participate in an interview about 
physical activity are likely to have a vested interest in the topic. Despite their 
likely interest in the area, however, numerous participants reported difficulties in 
getting their daughter to be physically active, hence a wide range of perspectives 
were uncovered. Finally, in relation to parenting style, the parents in this sample 
in general were very supportive of their daughter’s physical activity participation; 
hence those classified as relatively less supportive for the purposes of thematic 
analyses were still quite supportive. This relatively high level of support may be a 
result of self-selection bias or social desirability bias. Obtaining data from a more 
diverse group of parents, particularly in relation to parenting style, may have 
yielded different results. 
This study provides numerous avenues for future research. In particular, the range 
of physical activity parenting strategies identified could be assessed quantitatively 
in a larger sample. Given the minor differences observed between parents and 
daughters in their perceptions of support for physical activity, it would be useful 
to collect such data from both groups to determine the extent of these differences. 
Further, it would be prudent to collect data from parents who do little to support 
their daughter’s physical activity to determine what barriers they face. 
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6.6 Conclusion  
Overall, this qualitative study has identified numerous additional strategies that 
parents employ to facilitate their daughter’s physical activity. These strategies 
included ensuring adequate hydration, nutrition and rest, steering their daughter 
towards team-based activities and mandating participation from a very young age. 
To capture the prevalence of these strategies and examine their associations with 
physical activity, measures of the myriad of ways in which parents facilitate their 
daughter’s physical activity must be developed and tested. Further parenting 
styles appear to influence physical activity among adolescent girls; hence future 
research into physical activity parenting should consider the influence of these 
factors. 
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7.1 Introduction 
In Chapter 4, numerous strategies, additional to those in the published literature, 
which parents employ to facilitate their daughter’s physical activity were 
identified. These strategies included ensuring adequate hydration, nutrition and 
rest, steering their daughter towards team-based activities and mandating 
participation from a very young age. To capture the prevalence of these 
previously unstudied strategies and examine their associations with physical 
activity, measures of such strategies must be developed and tested. 
While basic parenting practices are emerging as a focal point in the physical 
activity literature, these are often not discussed within the context of parenting 
style, hence potentially overlooking an important relationship. Indeed, recent 
work by Hennessy and colleagues (2010) demonstrates that parenting style 
moderates associations between parenting practices and youth physical activity.  
Examining the potential influence of parenting style and practices on physical 
activity presents numerous challenges. As described previously, while research in 
the field of child nutrition has facilitated the development of comprehensive 
measures to assess parenting styles and practices in relation to child feeding 
behaviour (Hughes et al. 2005), few such measures exist for the assessment of 
these concepts in a physical activity context (Sleddens et al. 2012). In addition, 
few existing measures of physical activity parenting provide appropriate 
psychometric data. Study 3 seeks to address these challenges by developing and 
                                                 
3 Preliminary results from this study will be: 
a) Presented at the ISBNPA Annual Scientific Meeting in San Diego, May 2014 (see 
Appendix 18). 
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testing measures of strategies employed by parents to facilitate their daughter's 
physical activity.  
7.2 Aims  
Study 3 aimed to examine parental facilitation of adolescent girls’ physical 
activity and to develop and test questionnaire/survey items measuring strategies 
employed by parents to facilitate their daughter's physical activity. These items 
were informed by previous qualitative and quantitative research, as described in 
Chapters 2-6. The psychometric properties of these measures were tested in a sub-
sample of adolescent girls and their parents. The specific objectives of this chapter 
were to: 
1. Develop and test physical activity-specific measures of parenting styles 
and practices for adolescent girls and for parents;  
2. Assess the test-retest reliability of physical activity-specific measures of 
parenting styles and practices in a sub-sample of adolescent girls and their 
parents; and, 
3. Determine the association between physical activity parenting and 
adolescent girls’ physical activity among parent-daughter dyads. 
7.3 Method  
This study employed a cross-sectional design and involved an online survey of 
adolescent girls aged 11 - 15 years and one or both of their parents. Girls were 
recruited by the candidate through schools in the Perth metropolitan area. A sub-
sample of girls and their parents participated in a reliability study by completing 
the same questionnaire on two occasions, two to three weeks apart. 
7.3.1 Ethics 
Ethics approval was received from the Deakin University HEAG (Faculty of 
Health) (approval number HEAG-H 148_11, granted 20 December 2011). Cross-
institutional ethics approval was granted by the University of Western Australia 
HREC (approval number RA/4/1/5178, granted 21 December 2011). To enable 
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recruitment via schools, ethics approval was also received from the Western 
Australian Department of Education and Training and the Catholic Education 
Office of Western Australia (granted 5 July 2012 and 23 March 2012 
respectively). A Working with Children Check was completed by the candidate. 
7.3.2 Sample size calculations 
The study was adequately powered to meet the objectives, allowing for clustering 
at school level. A sample size of 300, for example, was considered sufficiently 
powered at 80% and a significance level of 0.05 to detect an effect size on 
physical activity as small as 0.042 with 5 independent variables included in a 
linear regression model. Allowing for a school clustering effect of 0.018 (Salmon 
et al. 2011), it was calculated that a total sample of 350 girls was required. For the 
reliability component of the study, it was estimated that 60 participants would 
provide sufficient power for the calculation of intra-class correlations (Hume et al. 
2006).  
7.3.3  Sample selection and recruitment 
A complete register of secondary or K-12 schools in the Perth metropolitan area 
was obtained and all schools were allocated a ranking via random number 
generation. The top 100 ranked schools were approached via an email to the 
school Principal between July and October 2012. The email included an invitation 
to participate in the research, and, as attachments, a plain language statement and 
a consent form (see Appendix 12 and 13). Those schools that did not respond 
were followed up via telephone approximately one week after the initial email. 
One of the schools was ineligible to participate as they did not have any students 
of the required age. In total, 33 schools agreed to participate (33%). Reasons for 
not participating included prior involvement with other research projects, an 
unwillingness to further burden teaching staff and an inability to commit to the 
project. 
     
Once schools agreed to participate, Principals were asked to nominate a staff 
member with whom the candidate could liaise. A time (or times) for the candidate 
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to visit the school and speak with girls in years 8, 9 and 10 was scheduled. The 
candidate visited each school at the arranged times and spoke briefly with all girls 
in the target group between August and December 2012.  
After speaking with the assembled girls about the study and physical activity more 
generally, an information pack addressed to the parent was distributed to each 
student. The information pack contained a plain language statement and consent 
form for parents, a plain language statement and consent form for girls (see 
Appendix 12 and 13) and a reply-paid envelope. A teabag was also included with 
the parents’ materials to ‘assist’ them with survey completion and an invitation to 
participate in a prize draw for one of ten $50 iTunes vouchers was included for 
girls. 
Girls were requested to take the information pack home to discuss with their 
parents. Those girls and their parents who were interested in participating were 
encouraged to return their signed consent forms in the reply-paid envelope. In 
total, the candidate presented the study to 6170 students in years 7-10, across 33 
schools.  A total of 592 parent-daughter dyads returned their consent forms, a 
response rate of 9.6%. Of these, three parent-daughter dyads withdrew from the 
study due to relocation or time commitments, and 494 parents and 414 daughters 
completed the survey. This included 384 parent-daughter dyads. 
7.3.4 Measures 
Survey measures 
Two online surveys, one for parents and one for daughters, were developed and 
piloted. The surveys were firstly piloted with 11 academics to confirm face 
validity and to assess readability and comprehension. After a number of minor 
modifications to wording and question order, the survey was then piloted with a 
convenience sample of six members of the target audience, that is, girls in the 
target age group and their parents. Minor wording modifications were 
subsequently made to the girls’ questionnaire. Questionnaires took approximately 
15 minutes for girls to complete and 10 minutes for parents to complete.  
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The surveys were hosted by Deakin University Health Surveys using Opinio 
survey software (Softonic 2013). Data were stored securely on the Deakin server 
and could only be accessed by the candidate’s principal supervisor. Survey 
invitations were emailed to each participant’s email account. Participants had 
previously been provided with a unique identification number, to enable matching 
of parent and daughter data. Participants were instructed to enter their unique 
identifier at the commencement of the survey. Reminder emails were sent to 
participants 7 days, 10 days and 12 days after the initial survey invitation to 
encourage completion.  
The online survey was unable to remain open for an extended period due to host 
server restrictions. To capture data from all participants who returned consent 
forms over the six month period, four discrete data collection ‘waves’ were 
scheduled. Each wave occurred for a two week period during school term, in 
September 2012, October 2012, December 2012 and February 2013. Participants 
who were unable to complete their survey during a previous wave were again 
invited to complete it during subsequent waves. 
Parent survey 
The parent survey contained socio-demographic items and items on physical 
activity-related parenting practices and styles as described below. The full survey 
can be found in Appendix 14. 
Socio-demographic items  
Parents or carers reported demographic characteristics including their relationship 
to the child in the study, residential postcode, parity, age, educational attainment 
(collapsed into some secondary school or less; completed secondary school, 
technical college or apprenticeship; university/tertiary qualification), employment 
status (collapsed into employed full-time; employed part-time; home duties full-
time; self-employed/other) and marital status (collapsed into married/defacto; 
separated/divorced/never married/widowed).   
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Physical activity-related parenting practices and styles 
Parents responded to 30 items about their physical activity-related parenting 
practices and styles (Table 7.1).  Each item was developed by the candidate and 
was based on the qualitative work described in Chapters 3-6. Examples included 
‘I pay for my daughter’s physical activity fees and uniform’, ‘I help my daughter 
improve her physical activity skills’ and ‘I insist my daughter participates in 
physical activity’. Response options (and scoring) were the same for all items and 
were on a five-point scale: never (1); rarely (2); sometimes (3); often (4); always 
(5).  A ‘not applicable’ (6) option was also included, although these responses 
were re-coded as missing prior to analysis. The test-retest reliability of these items 
is described in the results section of this chapter. 
Daughter survey 
The daughter survey contained socio-demographic items, items to assess girls’ 
perceptions of their mothers’ and fathers’ physical activity-related parenting 
practices and styles and girls’ physical activity levels as described below. The full 
survey is available in Appendix 15. 
Demographics 
Girls reported their date of birth, residential postcode, school attended, number of 
siblings and family members with whom they reside. 
Physical activity-related parenting practices and styles 
Girls responded to the items developed by the candidate described in Table 7.1 
firstly in relation to their mother and secondly in relation to their father. Examples 
included ‘My mum suggests physical activities I might enjoy’ and ‘My dad 
provides equipment for me to be physically active at home’. Response options 
were on a five-point scale as described above, and test-retest reliability is 
described in the results section of this chapter. 
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Table 7.1  Physical activity-related parenting items 
Parenting practices: 
My mum/dad suggests physical activities I might enjoy* 
My mum/dad provides transport to help me to get to physical activities 
My mum/dad encouraged me to be physically active when I was really young 
I see my mum/dad being physically active 
My mum/dad makes sure I eat healthy foods after I have been physically active 
My mum/dad makes sure I drink lots of water during physical activity 
My mum/dad tries to help me improve my physical activity skills 
My mum/dad helps out at my physical activity by doing things such as scoring, coaching, timing 
My mum/dad pays for my physical activity fees and uniform 
My mum/dad makes me do physical activity when I don’t really want to 
My mum/dad participates in physical activities with me 
My mum/dad talks to me about why physical activity is good for my health 
My mum/dad talks to me about the social aspects of physical activity 
My mum/dad makes sure I get enough rest after I do physical activity 
My mum/dad lets me try lots of physical activities to see which ones I enjoy 
My mum/dad thinks physical activity is important for our whole family 
My mum/dad nags me to do physical activity 
My mum/dad provides equipment for me to be physically active at home 
My mum/dad watches me participate in physical activity 
My mum/dad encourages me to go outside 
My mum/dad insists that I do physical activity 
My mum/dad complains about me being physically active 
Parenting styles: 
My mum/dad has really strict rules around physical activity 
My mum/dad encourages me to do my best at physical activity 
My mum/dad doesn’t really mind if I don’t do any physical activity 
My mum/dad doesn’t really care what physical activity I do 
My mum/dad gets frustrated if I don’t do any physical activity 
My mum/dad expects me to do well at physical activity 
My mum/dad doesn’t encourage me to do any physical activity 
My mum/dad lets me do whatever I want in regard to physical activity 
*All items were adapted for either parents or daughters e.g. I suggest physical activities my 
daughter might enjoy/ My mum suggests physical activities I might enjoy/ My dad suggests 
physical activities I might enjoy. 
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Physical activity  
Girls’ physical activity was assessed using the International Physical Activity 
Questionnaire – Adolescent (IPAQ-A), a version of the International Physical 
Activity Questionnaire – Long Form (IPAQ-L), which has been modified and 
validated for adolescents (Hagströmer et al. 2008). This instrument includes items 
on physical activity within the school, transport, home and leisure domains, and 
collects data on walking, moderate- and vigorous-intensity activity. Within each 
of the four domains, respondents are asked about the number of days in the 
previous week they were physically active within that domain, the intensity of 
their activity and the duration of their activity. For example, vigorous physical 
activity during breaks at school is assessed by asking ‘During the last 7 days, on 
how many days did you do the following, during breaks at school, for at least 10 
uninterrupted minutes.... VIGOROUS physical activity, that takes hard physical 
effort and makes you breathe much harder than normal, like running…’ and ‘How 
much time did you usually spend during breaks at school on one of those days 
doing vigorous physical activities?’.
The IPAQ-A has been shown to have significant though modest validity in 
comparison with accelerometer data (Ottervaere et al. 2011), particularly among 
older adolescents (Hagströmer et al. 2008). The reliability of this instrument is yet 
to be reported; hence test-retest reliability has been assessed in the current study 
and reported in the results section of this chapter.  
7.3.4 Data management 
Data were managed and analysed using IBM SPSS Statistics Version 21 (2012).   
Physical activity  
Physical activity data were cleaned and truncated consistent with IPAQ guidelines 
(The IPAQ Group 2005) and specific procedures for the adolescent version (De 
Cocker et al. 2011). Where it was evident that the participant had reported total 
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minutes rather than hours, this was amended. For example, participants who 
reported 45 hours of walking on a usual day were recorded as participating in 45 
minutes of walking. Participants who reported in excess of 180 minutes per day in 
a particular activity were truncated to 180 minutes (The IPAQ Group 2005).  
Domain- and intensity-specific weekly totals were computed by multiplying the 
time spent in that particular form of activity by the number of days on which that 
activity was reported. Weekly totals were truncated consistent with established 
procedures (De Cocker et al. 2011, The IPAQ Group 2005). Truncation 
procedures were applied as follows: total weekly transport physical activity was 
truncated to 1290 minutes per week (1 case; 0.2% of the sample) (De Cocker et al. 
2011); total weekly LTPA was truncated to 1680 minutes per week (2 cases; 0.5% 
of the sample) (De Cocker et al. 2011); total weekly walking and total weekly 
MPA were truncated to 1260 minutes per week (4 cases and 9 cases; 1% and 2% 
of the sample respectively) (De Cocker et al. 2011); and total weekly MVPA was 
truncated to 2540 minutes per week (4 cases; 1% of the sample) (De Cocker et al. 
2011). None of the scores for VPA required truncation. While De Cocker and 
colleagues (2011) recommend truncating total weekly school physical activity to 
1800 minutes, this was considered inappropriate for the Australian school system. 
The time available for physical activity during school hours is specific to the 
Australian school context; hence weekly physical activity within the school 
domain was truncated to 900 minutes (3 hours x 5 days). Only one case (0.2% of 
the sample) required truncation within this domain.
Data transformation 
Physical activity data were all positively skewed, with numerous zeroes, and were 
therefore transformed. As suggested by Tabachnick and Fidell (2007), a constant 
of 1 (minute) was added to all physical activity variables, before using a Log10 
transformation.  
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7.3.5 Statistical analyses 
Data were analysed using IBM SPSS Statistics 21. Test-retest reliability of 
physical activity and parenting items was assessed by determining intra-class 
correlation coefficients (ICC) for each. Factor analysis (principal components 
analysis with varimax rotation) was employed to develop scales, and Cronbach’s 
alphas were calculated to determine the internal reliability of the scales.  
Transformed physical activity data were used for all statistical analyses and 
generation of p-values. Unless specified otherwise, transformed data have been 
reported in tables, with corresponding back-transformed values described in text. 
Descriptive statistics were used to present the demographic characteristics of the 
sample. To determine the extent of clustering by school, ICCs were generated 
(Table 7.2). An ICC could not be computed for total weekly moderate physical 
activity as there was no variation between schools for this variable. While none of 
the ICCs were significant, those for transport physical activity and LTPA 
approached significance, suggesting there may be a clustering effect for these 
outcome variables.  
Table 7.2:  Intra-class correlations for clustering of physical activity 
outcome variables by school 
Outcome ICC p-value 
Total weekly school PA 0.048 0.248 
Total weekly home PA 0.003 0.885 
Total weekly transport PA 0.053 0.099 
Total weekly LTPA 0.076 0.103 
Total weekly walking 0.006 0.817 
Total weekly vigorous PA 0.006 0.726 
Total weekly MVPA 0.007 0.766 
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Further, linear mixed models were generated to assess the association between 
randomly selected independent (parenting style and practices) and dependent 
(physical activity) variables, allowing for clustering by school. Results from these 
linear mixed models were compared with results from standard linear regression 
models for selected outcome variables to confirm the extent of clustering by 
school. As minimal differences were found, clustering by school was deemed 
non-significant for all outcome variables except transport physical activity and 
LTPA. Therefore, linear mixed models were used for transport physical activity 
and LTPA outcomes, while standard linear regression models were used for the 
remaining outcomes.  
For each parenting factor, Pearson’s correlations between daughters’ reports 
regarding their mother’s parenting, daughters’ reports regarding their father’s 
parenting and parent self-report were determined. 
To determine the relative strength of association between parenting factors and 
girls’ physical activity, multivariable models were run for, firstly, all factors 
relating to mothers, secondly, all factors relating to fathers, and lastly, all parent-
reported factors. Specifically, multivariable mixed effects linear regressions were 
conducted for transport physical activity and LTPA outcomes, while multivariable 
linear regressions were run for all other physical activity outcomes. 
Where specific socio-demographic variables were associated with the outcome, 
they were controlled for in analyses. For all analyses, a p-value of <0.05 was used 
to denote statistical significance. 
7.4 Results 
7.4.1 Demographic characteristics 
The mean age of the girls (n=414) in the sample was 14.5 years.  The mean age of 
the responding parent (n=494) was 46.1 years. The majority were mothers (89%), 
employed either full-time or part-time (77%) and were married or in a defacto 
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relationship (89%). More than two-thirds of responding parents (69%) had 
completed a university or tertiary qualification (Table 7.3). When comparing 
parents whose daughters also completed the survey with those whose daughters 
did not, a significant difference was observed with regard to the respondent’s 
relationship to the child in the study (p<0.05).   
Table 7.3:  Demographic characteristics of the total sample of parents and 
complete parent/daughter dyads 
Parent 
complete but 
not daughter  
(N=110) 
Complete 
dyads 
(N=384) 
All parents 
(N=494) 
p-value 
    
Age in years (Mean (SD)) 46.5 (5.6) 46.1 (4.8) 46.1 (5.0) .925
    
% % %  
Number of children 
0-2 
3-4 
5+
58.2 
38.2 
3.6 
57.8 
37.0 
5.2 
57.9 
37.3 
4.8 
.789Á
Relationship to child in study 
Mother 
Father 
Guardian
82.7 
15.5 
1.8 
90.6 
9.1 
0.3 
88.9 
10.5 
0.6 
.041Â
Education 
Some high school 
High, tech or trade school 
University/tertiary 
0.9 
27.3 
71.8 
3.9 
27.6 
68.5 
3.2 
27.5            
69.2 
.285Á
Marital status 
Married/defacto 
Separated/divorced/other 
86.4 
13.6 
89.6 
10.4 
88.8 
11.2 
.444Á
Employment status 
Employed full-time 
Employed part-time 
Home duties full-time 
Self-employed/other
33.9 
46.8 
13.8 
5.5 
32.5 
42.9 
16.7 
7.9 
32.9 
43.7 
16.0 
7.4 
.689Á
    
† Independent samples t-tests; ÁChi square tests 
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7.4.2 Test-retest reliability of parenting and physical activity items 
Test-retest reliability was determined in a sub-sample of students (n=61) and 
parents (n=74) participating in the online survey. These participants completed the 
online questionnaire on two separate occasions, two to three weeks apart, which is 
a typical time period for test-retest reliability studies (Booth et al. 2002b). 
Independent samples t-tests and chi-square tests were run to determine whether 
there were any differences between those who participated in the reliability study 
and those who did not. There were no significant differences for any socio-
demographic or outcomes variables between the reliability sub-sample and the 
overall sample.  
Test-retest reliability of parenting items 
Test-retest reliability for each of the items relating to parenting practices and 
styles was assessed, with most having moderate to excellent ICCs (see Table 7.4) 
(Sim & Wright 2000, Jago et al. 2009b). In general, ICCs ranged from 0.42 to 
0.76 for daughters’ reports of their mother’s parenting, from 0.42 to 0.82 for 
daughters’ reports of their father’s parenting and from 0.40 to 0.89 for parent self-
report. 
The following items had poor reliability: ‘my mum pays for my physical activity 
fees and uniform’ (ICC=0.16), ‘my mum has really strict rules around physical 
activity’ (ICC=0.30), ‘my dad has really strict rules around physical activity’ 
(ICC=0.30) and ‘I make sure my daughter drinks lots of water during physical 
activity’ (ICC=0.36). These items were retained in the analyses, however, as the 
ICCs for their corresponding items for daughter and/or parent report had 
acceptable reliability.  
One item (‘I don’t encourage my daughter to do any physical activity’) had poor 
test-retest reliability when reported by parents (ICC=0.11) and modest reliability 
when reported by daughters (ICC=0.42), hence was removed from subsequent 
analyses.  
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Test-retest reliability of physical activity items 
ICCs were run for all IPAQ-A items (see Appendix 16 for complete findings). In 
general, respondents were able to reliably report the frequency (number of days) 
they engaged in a particular activity in the previous week (Sim & Wright 2000, 
Jago et al. 2009b), but not the duration (number of hours and minutes) spent on a 
usual day in each activity. ICCs ranged from 0.37 to 0.80 for frequency and 0.00 
to 0.59 for duration. 
ICCs were also calculated for domain- and intensity-specific weekly totals (Table 
7.5). With the exception of physical activity within the home and transport 
domains, all ICCs were acceptable (Jago et al. 2009b). 
Table 7.5:  Test-retest reliability of IPAQ-A domain- and intensity-specific 
totals (mins/week) 
Domain- and intensity-specific totals derived from IPAQ-A*  ICC 
Domain 
School PA 0.48 
Home PA 0.24 
Transport PA 0.25 
Intensity 
Leisure-time PA 0.57 
Walking 0.45 
Moderate-intensity PA 0.54 
Vigorous-intensity PA 0.54 
Total weekly MVPA 0.59 
* Total weekly PA within each domain and intensity 
7.4.3 Factor analysis of items relating to parenting styles and practices 
Parenting practices and styles were collapsed based on the results of factor 
analysis (principal component analysis with varimax rotation), used to identify 
166
underlying structure.  Initially the parenting practices and styles were entered into 
separate factor analyses, but it became apparent that there were minimal 
differences in the constructs being assessed by the parenting practice and style 
items, and it was therefore decided that all items should be combined for factor 
analysis. Factor analyses were conducted separately for daughters’ reports of their 
mother’s parenting (Table 7.6), daughters’ reports of their father’s parenting 
(Table 7.7), and parent self-report (Table 7.8).  
For daughters’ reports of their mother’s parenting, all items loaded onto one of six 
factors (categories) with Eigenvalues >1 (Table 7.6).  The six factors identified 
reflected the concepts of ‘developing healthy physical activity habits’, ‘logistic 
support’, ‘forcing physical activity’, ‘modelling and co-participation’, 
‘indulgent/neglectful parenting’ and ‘physical activity expectations’.   
The internal reliability of each of these factors was assessed, with Cronbach’s 
alpha scores ranging from 0.46 for ‘physical activity expectations’ to 0.87 for 
‘developing healthy physical activity habits’. Most of these Cronbach’s alphas are  
considered acceptable (Sim & Wright 2000).  As Cronbach’s alpha values are 
sensitive to the number of items in the scale (Pallant 2005), the low Cronbach’s 
alpha for ‘physical activity expectations’ may be attributable to the fact that that 
scale contained only two items. Analyses indicated that none of the Cronbach’s 
alpha scores would have increased with removal of any of the items from the 
scales. While one individual item (‘my mum expects me to do well at physical 
activity’) had an ICC below 0.4, this item was retained in the analysis due to its 
contribution to the overall scale. 
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Similarly, for daughters’ reports of their father’s parenting, all items again loaded 
onto one of six factors (categories) with Eigenvalues >1 (Table 7.7).  The six 
factors identified were consistent with those described above, that is, ‘developing 
healthy physical activity habits’, ‘logistic support’, ‘forcing physical activity’, 
‘modelling and co-participation’, ‘indulgent/neglectful parenting’ and ‘physical 
activity expectations’. Cronbach’s alpha scores ranged from 0.53 for ‘physical 
activity expectations’ to 0.86 for ‘developing healthy physical activity habits’, 
most of which are considered acceptable (Sim & Wright 2000), and analyses 
indicated that none of the Cronbach’s alphas would have increased with removal 
of items. The ‘physical activity expectations’ scale again contained only two 
items, hence the low Cronbach’s alpha. 
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For parents’ self-report of physical activity parenting, factor analysis produced 
seven factors with Eigenvalues >1 (Table 7.8).  Six of the factors reflected the 
concepts identified previously, that is, ‘developing healthy physical activity 
habits’, ‘logistic support’, ‘forcing physical activity’, ‘modelling and co-
participation’, ‘indulgent/neglectful parenting’ and ‘physical activity 
expectations’.  However, an additional factor was identified, reflecting the 
concept of ‘physical activity nurturing’. One item, ‘I expect my daughter to do 
well at physical activity’, did not load onto any factor and was subsequently 
excluded. 
The internal reliability of each of these factors was assessed. The factors ‘physical 
activity expectations’ and ‘indulgent/neglectful parenting’ contained two and 
three items respectively, hence had low Cronbach’s alphas (0.28 and 0.36 
respectively). However, these factors were retained in the analysis to provide 
consistency with the factors generated by girls’ reports of their mother’s and 
father’s physical activity parenting. The remaining factors had acceptable 
Cronbach’s alpha scores (Sim & Wright 2000),  ranging from 0.64 for ‘physical 
activity nurturing’ to 0.77 for ‘logistic support’.  
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All factors contained a different number of items; hence mean scores (ranging 
from 1 to 5) were created for each factor to standardise the scores. As described 
previously, participants who recorded a 6 (not applicable) for any of these items 
had this score recoded as missing. 
7.4.4 Correlations between daughters’ reports and parents’ self-report 
factors 
Pearson correlations between daughters’ reports of their mother’s parenting, 
daughters’ reports of their father’s parenting and parents’ self-report were 
calculated. All correlations were positive and significant (p<0.001) (Table 7.9). 
Table 7.9:  Correlations between daughters’ reports of their mother’s and 
father’s parenting, and parents’ self-report 
Factor  Correlation* Correlation* 
 Daughter/dad Parent report 
Developing healthy physical activity 
habits 
Daughter/mum 
Daughter/dad 
.78 .30 
.25 
Logistic support Daughter/mum 
Daughter/dad 
.62 .53 
.35 
Forcing physical activity Daughter/mum 
Daughter/dad 
.71 .43 
.33 
Modelling and co-participation Daughter/mum 
Daughter/dad 
.42 .50 
.19 
Neglectful/indulgent parenting Daughter/mum 
Daughter/dad 
.89 .26 
.19 
Physical activity expectations Daughter/mum 
Daughter/dad 
.72 .31 
.32 
   
*All Pearson’s correlations significant at p<0.001 
As expected, daughters’ reports of their mother’s and father’s parenting were very 
closely correlated. In comparison, daughters’ reports and parents’ self-reports 
were less closely correlated. 
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7.4.5 Physical activity participation 
Girls’ participation in physical activity domains and intensities is presented in 
Table 7.10.  Girls whose parents did not complete the survey participated in 
significantly less LTPA than those girls whose parents completed the survey 
(p<0.05).  
Table 7.10:  Total weekly physical activity among the total sample of girls 
and complete parent/daughter dyads 
Daughters only (no 
parent)  
Mean (SD) 
(N=30) 
Complete 
parent/daughter 
dyads 
Mean (SD)  
(N=384) 
All daughters  
Mean (SD) 
(N=414) 
p-value 
    
Age of daughter 
(years)  
14.7 (0.8) 14.5 (0.8) 14.5 (0.8) .125 
Duration of PA 
(mins/wk) 
    
School PA 287.1 (232.1) 259.6 (175.7) 261.6 (180.1) .965 
Home PA 100.2 (100.7) 111.1 (156.0) 110.3 (152.6) .554 
Transport PA 117.7 (237.7) 122.1 (167.7) 121.8 (173.4) .519 
Total LTPA 246.0 (326.0) 354.4 (297.0) 346.6 (300.0) .023 
Total walking 237.6 (254.7) 238.4 (224.5) 238.4 (226.5) .837 
Total MPA 369.2 (312.3) 414.8 (281.0) 411.5 (283.3) .153 
Total VPA 132.1 (164.5) 172.6 (171.7) 169.7 (171.4) .064 
Total weekly 
MVPA 
724.9 (602.8) 828.1 (493.1) 820.6 (501.7) .094 
     
Independent samples t-tests
7.4.6 Associations between socio-demographics and physical activity 
There were no associations between parent employment status or parent marital 
status, and any of the physical activity variables.  Parental education was 
positively associated with girls’ total weekly school physical activity (p<0.01), but 
not with any of the other physical activity variables.  Where applicable, this 
association was controlled for in analyses. 
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7.4.7 Univariable and multivariable associations between parenting 
practices and physical activity 
Numerous associations between parenting practices/styles and girls’ physical 
activity were observed (Tables 7.11 and 7.12).  These tables contain transformed 
values, while corresponding back-transformed values have been presented in text. 
Only the multivariable associations are described in text below, while univariable 
associations are described and presented in Appendix 17. Tables containing all 
significant univariable and multivariable back-transformed findings are presented 
in Appendix 17. 
Daughters’ reports of their mother’s physical activity parenting 
When all daughters’ reports of their mother’s parenting factors were entered into a 
multivariable model for each physical activity outcome, numerous associations 
were observed. For school physical activity, ‘developing healthy physical activity 
habits’ (1.17; 95% CI 1.04-1.34) and ‘physical activity expectations’ (1.14; 95% 
CI 1.02-1.29) were positively associated with school physical activity, while 
‘modelling and co-participation’ (0.91; 95% CI 0.83-0.99) was inversely 
associated with school physical activity.  
‘Logistic support’ was the only factor significantly associated with household 
physical activity in multivariable analyses, with this factor having an inverse 
association (0.68; 95% CI 0.47-0.97), while ‘modelling and co-participation’ was 
the only factor significantly positively associated with transport physical activity 
(1.26; 95% CI 1.00-1.58). 
Numerous factors were associated with LTPA. These included ‘physical activity 
habits’ (1.31; 95% CI 0.00-0.72), ‘logistic support’ (1.52; 95% CI 1.18-1.94) and 
‘physical activity expectations’ (1.33; 95% CI 1.06-1.65), all of which were 
positively associated with LTPA, and ‘forcing physical activity’ (0.81; 95% CI 
0.66-0.99), which was inversely associated with LTPA. 
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‘Indulgent/neglectful parenting’ (1.20; 95% CI 1.01-1.43) was positively 
associated with walking in multivariable analyses. For MPA, VPA and total 
MVPA, ‘physical activity habits’ (1.17; 95% CI 1.03-1.34: 1.79; 95% CI 1.23-
2.59: and 1.20; 95% CI 1.07-1.35 for MPA, VPA and MVPA respectively) and 
‘physical activity expectations’ (1.19; 95% CI 1.06-1.32: 1.60; 95% CI 1.18-2.15: 
and 1.18; 95% CI 1.08-1.30 for MPA, VPA and MVPA respectively) remained 
significant in multivariable analyses. 
Daughters’ reports of their father’s physical activity parenting 
In multivariable analyses, no significant associations were observed between 
fathers’ parenting factors and either transport physical activity or walking. School 
physical activity was positively associated with ‘physical activity expectations’ 
(1.21; 95% CI 1.08-1.36), home physical activity was positively associated with 
‘modelling and co-participation’ (1.44; 95% CI 1.07-1.94), while both LTPA and 
MVPA were associated with ‘logistic support’ (1.66; 95% CI 1.26-2.20: 1.15; 
95% CI 1.03-1.30) and ‘physical activity expectations’ respectively (1.26; 95% CI 
1.01-1.58: 1.19; 95% CI 1.09-1.31).  
Parent self-report of physical activity parenting 
None of the parent self-report factors were associated with school or home 
physical activity in multivariable analyses. There was a positive association 
between transport physical activity and ‘developing healthy physical activity 
habits’ (1.80; 95% CI 1.10-2.95), and an inverse association between transport 
physical activity and ‘logistic support’ (0.64; 95% CI 0.44-0.95). LTPA was 
positively associated with ‘logistic support’ (2.33; 95% CI 1.79-3.04), and 
inversely associated with ‘forcing physical activity’ (0.80; 95% CI 0.66-0.96) and 
‘physical activity nurturing’ (0.74; 95% CI 0.56-0.98). Walking was positively 
associated with ‘developing healthy physical activity habits’ (1.49; 95% CI 1.03-
2.16) and ‘indulgent/neglectful parenting’ (1.26; 95% CI 1.04-1.53), while MPA 
was positively associated with ‘logistic support’ (1.24; 95% CI 1.07-1.43) and 
‘physical activity expectations’ (1.22; 95% CI 1.07-1.39), and inversely 
associated with ‘forcing physical activity’ (0.89; 95% CI 0.81-0.99).  
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VPA was positively associated with ‘logistic support’ (2.21; 95% CI 1.50-3.25) 
and inversely associated with ‘forcing physical activity’ (0.65; 95% CI 0.49-0.85). 
Finally, MVPA was positively associated with ‘developing healthy physical 
activity habits’ (1.22; 95% CI 1.04-1.43), ‘logistic support’ (1.21; 95% CI 1.06-
1.37), and ‘physical activity expectations’ (1.17; 95% CI 1.05-1.31), and inversely 
associated with ‘forcing physical activity’ (0.90; 95% CI 0.82-0.99). 
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7.5 Discussion 
This study aimed to develop and test physical activity-specific measures of parenting 
styles and practices for adolescent girls and parents. Further, it sought to assess the 
test-retest reliability of physical activity-specific measures of parenting styles and 
practices in a sub-sample of adolescent girls and their parents and determine the 
association between parental facilitation and adolescent girls’ physical activity 
among parent-daughter dyads.  
In general, the physical activity-specific parenting items had acceptable reliability 
(Jago et al. 2009b), and the subsequent factors created had acceptable internal 
consistency (Sim & Wright 2000). Individual IPAQ-A frequency and duration items 
had fair test-retest reliability (Brown et al. 2004), while domain- and intensity-
specific weekly totals had acceptable reliability (Jago et al. 2009b). Numerous 
univariable and multivariable associations were observed between physical activity-
specific parenting practices and physical activity outcomes. In particular, ‘developing 
healthy physical activity habits’, ‘expectations around physical activity’ and 
provision of ‘logistic support’ were frequently positively associated with various 
physical activity outcomes. Finally, daughters’ reports of their parents’ physical 
activity parenting was more often associated with girls’ physical activity than was 
the parents’ self-report.  
As described in previous chapters, and evidenced in the literature, many of the 
existing measurement scales to assess physical activity parenting are not particularly 
comprehensive and have indeterminate validity and reliability (Sleddens et al. 2012, 
Trost et al. 2013). This study overcomes these limitations by presenting 
comprehensive and reliable scales to assess physical activity parenting, specifically 
tailored to separately assess daughters’ perceptions of their mother’s and father’s 
parenting, and parents’ own perceptions of their physical activity parenting. The test-
retest reliability of individual physical activity parenting items in the current study 
was in general moderate to good; very few items had unacceptable reliability (Sim & 
Wright 2000, Jago et al. 2009b). Similarly, the internal consistency of each of the 
scales created was generally acceptable, with Cronbach’s alphas comparable to or 
better than those cited in the literature (Jago et al. 2009b, Davison & Jago 2009).    
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The factor analysis findings were interesting with some variability in the individual 
items contributing to factors from the daughters’ reports of their mother’s parenting, 
the daughters’ reports of their father’s parenting and the parents’ self-report. For 
example, the item ‘my mum suggests physical activities I might enjoy’ loaded onto 
the ‘forcing physical activity’ factor, while ‘my dad suggests physical activities I 
might enjoy’ loaded onto the ‘developing healthy physical activity habits’ scale. This 
implies that the practice of suggesting physical activities may be perceived 
differently by girls, depending on whether it is their mother or father implementing 
this practice. Few studies examining physical activity parenting actually require 
adolescents to separately report parenting practices for each parent, and those that 
have done so have been limited to measures of logistic support and explicit 
modelling (Davison 2004). These apparent differences in perceptions regarding 
mothers’ and fathers’ parenting provides a rationale for inclusion of separate 
measures for daughters’ reports of their mother’s and father’s parenting in future 
research. 
There were some minor differences in the factors generated for parents self- report of 
parenting practices. In particular, the items which made up the ‘developing healthy 
physical habits’ scale and the ‘logistic support’ scale for daughters’ reports of their 
mother’s and father’s parenting actually generated three factors from the parents’ 
self-report data. An additional factor, ‘physical activity nurturing’, was created for 
parents’ self-report. This demonstrates the importance of collecting physical activity 
parenting data from adolescents and parents, a methodological complexity which is 
often overlooked in the literature (Eime et al. 2013, Jago et al. 2009b, Davison 2004). 
Further, parent self-report of parenting practices has been found to be a valid 
measure in other contexts (Hawes & Dadds 2006), further supporting the need to 
include self-report measures of parenting practices. 
As described previously, test-retest reliability for the IPAQ-A is yet to be reported in 
the literature. The current study contributes to the literature in this area by providing 
the test-retest reliability for both the individual IPAQ-A items and the domain- and 
intensity-specific weekly totals.  Results indicated adolescent girls could reliably 
report the frequency (number of days) with which they were active in particular types 
of activity, but were less consistently able to report duration. When domain- and 
intensity-specific weekly totals were calculated, ICCs were moderate (Brown et al. 
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2004).  However, the observed ICCs were similar to or better than those reported by 
Brown and colleagues (2004) in their test-retest reliability study of surveys used to 
assess population levels of physical activity, including the IPAQ adult version, 
suggesting that the IPAQ-A is an acceptable instrument to assess self-reported 
physical activity among adolescents.  
In relation to associations between parenting and physical activity, numerous 
univariable and multivariable associations were observed in the current study, 
particularly for LTPA, MPA, VPA and total MVPA. Fewer associations were 
observed between parents’ self-reported physical activity parenting and adolescent 
girls’ physical activity. 
The ‘developing healthy physical activity habits’ scale was consistently associated 
with physical activity irrespective of whether daughters were reporting on their 
mother’s or father’s parenting, or parents were self-reporting. Further, the magnitude 
of these associations were substantial. For example, for daughters’ reports of their 
mother’s parenting, each unit increase in the ‘developing healthy physical activity 
habits’ scale was associated with 86% greater VPA. While some of the items which 
contributed to the ‘developing healthy physical activity habits’ scales are evident in 
the literature, these have often been classified more broadly as support (Taylor et al. 
2002), or policies (Gattshall et al. 2008). This study is the first to describe this scale 
and demonstrate numerous associations with physical activity. 
In the current study there were very few parenting influences on domain-specific 
physical activity, in particular school physical activity, transport physical activity and 
home physical activity. It is possible that parenting practices have greater influence 
on the overall amount of physical activity, rather than physical activity within 
specific domains, with physical activity-specific parenting practices potentially 
setting the overall climate for physical activity within the family. ‘Physical activity 
expectations’ was one of the few parenting practices to be associated with school 
physical activity, with daughters’ reports of both their mother’s and father’s 
expectations around physical activity being positively associated with school 
physical activity in both univariable and multivariable analyses. This finding is 
interesting as parenting practices which typically occur in the home environment 
might logically be considered to be of less importance to physical activity in the 
187
school context. There is very little literature with which to directly compare this 
finding; however, Luthar and colleagues (2006), in their study of extracurricular 
involvement in sport and other activities among youth, found that high parent 
expectations regarding extracurricular involvement were beneficial in relation to 
academic competence and school grades. Hence, it is possible that girls who perceive 
that their parents have high expectations of them might be driven to succeed in all 
areas, including physical activity within the school environment. 
‘Logistic support’ was also consistently associated with LTPA, MPA, VPA and total 
MVPA for daughters’ reports of both their mother’s and father’s parenting and 
parents’ self-report. This is consistent with the literature, with numerous studies 
showing an association between logistic support and physical activity (Jago et al. 
2011, Davison & Jago 2009, Davison et al. 2003). Logistic support is clearly 
important for adolescent girls’ physical activity, and measures of this construct 
should be included in studies of physical activity parenting. 
In univariable analyses, daughters’ reports of their father’s ‘modelling and co-
participation’ was associated with LTPA, MPA, VPA and total MVPA, while 
daughters’ reports of their mother’s ‘modelling and co-participation’ was associated 
only with VPA. These associations did not remain significant in multivariable 
analyses however. There were no associations between parent-reported ‘modelling 
and co-participation’ and any of the outcome variables. This suggests that daughters’ 
perceptions regarding their father’s modelling and co-participation seems to be most 
important in explaining participation in physical activity. There is inconsistency in 
the literature regarding parental modelling of physical activity, with some studies 
showing associations between father’s modelling and girls’ (Davison et al. 2003) and 
boys’ (Edwardson & Gorely 2010a) physical activity, with others showing no 
association (Hennessy et al. 2010, Jago et al. 2011). However, the current study 
suggests that, for adolescent girls, father’s modelling of physical activity is 
important. 
In multivariable analyses, numerous inverse associations were observed between 
parent-reported ‘forcing participation’ in physical activity and outcomes including 
LTPA, MPA, VPA and MVPA. That is, each unit increase in ‘forcing physical 
activity’ was associated with, for example, 17% less LTPA. Interestingly, in 
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univariable analyses daughters’ reports of their mother’s ‘forcing physical activity’ 
was positively associated with VPA and total MVPA and daughters’ reports of their 
father’s ‘forcing physical activity’ was positively associated with walking, VPA and 
total MVPA. This is somewhat consistent with Chapter 2 of this thesis, which 
described a positive association between authoritarian parenting (which may be 
operationalised as forcing physical activity participation) and organised sport among 
adolescent girls. The disconnect between daughters’ and parents’ reports regarding 
forcing participation is interesting, and is an area which may warrant further 
investigation. 
While this study aimed to develop items reflective of physical activity-specific 
parenting styles as well as practices, it was apparent that differences between 
parenting styles and practices are difficult to differentiate or articulate in relation to 
physical activity. This perhaps suggests that measures of parenting styles should 
remain broad and reflective of the overall emotional context of the parent-child 
relationship, while practices may be specific to the actual behavior under 
investigation. Further, as suggested in the literature, parenting styles may moderate 
the relationship between practices and behavior (Loprinzi et al. 2012, Davison et al. 
2013, Sleddens et al. 2012), hence further investigating the potential moderating role 
of styles and other demographic factors is warranted. 
This study reported reasonably high correlations between daughters’ reports of their 
mother’s and father’s parenting for all factors, and significant though lower 
correlations between daughter-reported and parent-reported physical activity 
parenting. While it may be a reporting artefact due to the use of self-report measures, 
there were substantially more associations for daughter-reported parenting than 
parent self-report; hence girls’ perceptions of parenting appear more important in 
relation to their self-reported physical activity. This is consistent with the literature, 
where, for example, child perception of familial support for physical activity was 
more strongly associated with child physical activity than parent-report (Barr-
Anderson et al. 2010). As described previously, however, parents appear to 
differentially influence girls’ physical activity participation, hence it is important for 
future research to collect data on girls’ perceptions of both their mother’s and 
father’s parenting. Further, collecting data from parents is imperative to gain a more 
comprehensive understanding of the way in which parenting may influence 
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adolescent girls’ physical activity. This recommendation is consistent with the 
literature, as the relationship between children and their parents is complex and bi-
directional (Power 2013). 
There were several limitations to the current study, including the use of a self-report 
measure of physical activity, a low recruitment rate and the small number of items 
contained in some of the scales developed. However the inclusion of a test-retest 
reliability study and sampling from a broad cross-section of the population are 
methodological strengths. While the inclusion of an objective measure of physical 
activity, such as accelerometers, would have further strengthened the study design, 
time and resource restraints precluded this. Adolescent girls are a challenging group 
to recruit, and including parents in the recruitment procedure was a further challenge. 
Despite a modest recruitment rate (9.6%), response rates of those who agreed to 
participate were acceptable with 84% of parents and 70% of girls who agreed to be 
involved actually completing the survey. A final limitation is that, as identified 
above, several of the parenting scales created contained very few items, potentially 
contributing to low Cronbach’s alpha scores, while several individual items had poor 
reliability. Future research should further refine those items with poor reliability and 
perhaps develop additional items to contribute to those scales with few items, 
particularly for those scales which were observed to have numerous associations with 
physical activity.  
7.6 Conclusions 
This study contributes to knowledge in the physical activity field by developing and 
testing a comprehensive range of measures to assess the influence of parenting on 
physical activity among adolescent girls. In general the items were shown to be 
reliable, and physical activity parenting, and in particular adolescent girls’ 
perceptions of their parents’ physical activity-related parenting practices, is clearly 
important for adolescent girls’ physical activity. 
The test-retest reliability of the IPAQ-A has not previously been reported, and the 
current study demonstrated that this instrument has acceptable to modest reliability, 
particularly for domain- and intensity-specific physical activity totals. Further, the 
IPAQ-A was shown to have comparable test-retest reliability to other population-
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based physical activity surveys, making the IPAQ-A an appropriate instrument for 
collection of population level physical activity data from adolescents.  
This study described a broader range of physical activity-related parenting practices 
than those previously reported in the literature, and numerous associations, in 
particular with different intensities of activity, were observed. Hence, future research 
should endeavour to include a wide range of practices when examining parenting and 
physical activity in youth. Further, the moderating role of parenting style has not 
been clearly established and hence warrants further investigation. Finally, preventing 
the decline in participation from childhood to adolescence is critical, particularly 
among girls in this age group. Hence, examining these parenting practices among a 
younger cohort of children is important to fully inform intervention research. 
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8.1 Overview of key findings 
This thesis sought to explore the relationship between parenting and physical activity 
among adolescent girls. Specifically, it aimed to determine the associations between 
parenting style and physical activity, identify physical activity-specific parenting 
practices, additional to those already cited in the literature, and develop and test 
measures to assess the relationship between these parenting styles and practices and 
physical activity. Prior to this research, very few comprehensive measures of 
physical activity-specific parenting practices were evident in the literature, and those 
that were available often lacked published psychometric data (Sleddens et al. 2012, 
Davison et al. 2013). This thesis overcame these limitations by identifying numerous 
additional strategies that parents implement to encourage their daughters’ physical 
activity, developing questionnaire items to assess these strategies and assessing the 
test-retest reliability of these items among a sample of parents and daughters. 
Findings from Study 1 (Saunders et al. 2012) suggest that parenting styles are related 
to adolescent girls’ physical activity, and that these relationships differ by socio-
demographic characteristics, highlighting the importance of considering these factors 
when developing interventions. In particular, parenting style was cross-sectionally 
associated with active transport and organised sport, and these relationships differed 
according to family status and parental employment status. Further, this research 
identified that exploring the relationship between parenting and physical activity 
using global measures of parenting style may overlook some important relationships 
between parenting styles, physical activity-specific parenting practices and physical 
activity. Hence, the need to consider both parenting styles and practices as they relate 
to physical activity is imperative. 
Study 2 identified a range of strategies parents implement to facilitate their 
daughter’s physical activity. Importantly, rich qualitative data were gathered from 
parents and daughters, enabling an examination of synergies between parents’ and 
daughters’ perceptions of parental support for physical activity. Additional strategies 
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identified included developing an active family culture, scheduling meals around 
physical activity, ensuring adequate nutrition and hydration and steering girls 
towards team-based activities from an early age to facilitate the establishment of 
‘active’ friendship groups. Further, while the views of parents and daughters were 
generally consistent, several differences in perceptions were observed, reinforcing 
the importance of collecting data from parents and daughters to gain a 
comprehensive understanding of the way in which these relationships manifest. 
Study 3 further contributed to this area by testing a comprehensive range of measures 
to assess physical activity parenting in a sample of adolescent girls and their parents. 
These measures were based on the physical activity-related parenting practices 
identified in Study 2, with the test-retest reliability of these measures also 
determined, thereby overcoming some of the limitations of existing measures. 
Additionally, the test-retest reliability of the IPAQ-A, which to date has not been 
reported in the literature, was also assessed. Results indicated the physical activity-
specific parenting items were reliable (Sim & Wright 2000, Jago et al. 2009b), with 
many of the resultant factors created from these items demonstrating positive 
associations with physical activity. This was particularly true for girls’ reports of 
their mother’s and father’s parenting in relation to the ‘development of healthy 
physical activity habits’, the provision of ‘logistic support’, and ‘expectations 
regarding physical activity’. Fewer associations were observed for parent-reported 
physical activity parenting, though ‘developing healthy physical activity habits’, the 
provision of ‘logistic support’, and ‘expectations regarding physical activity’ 
remained important. Further, there were numerous inverse associations between 
parent-reported ‘forcing of physical activity’ and girls’ self-reported physical 
activity. 
8.2 The influence of parenting on physical activity  
Physical inactivity is clearly a significant public health problem (Stephenson et al. 
2000), particularly among adolescent girls (Cavill et al. 2001). In order to realise the 
health benefits associated with physical activity, it is crucial to understand the 
influences on physical activity among this important target group. Physical activity is 
a complex behaviour, and, consistent with an ecological model (Perry et al. 2012), 
needs to be addressed from a behavioural, educational, policy and environmental 
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perspective. Further, the complexity of family environments (Kimiecik et al. 1996) 
suggest that while there is much to be gained from intervening in this context, there 
is also much more to be learned in order to fully inform interventions. The well-
established benefits of physical activity and the potential for parenting to influence 
such behaviour makes further research in this area critical.  
This thesis has expanded the current evidence base regarding the complex range of 
family-based influences on physical activity, by generating original data on the 
associations between parenting styles and practices and physical activity among 
adolescent girls. Indeed, as they do with numerous other health outcomes 
(Grigorenko & Sternberg 2001, Baumrind 1991), parenting styles and practices both 
appear to influence physical activity among adolescent girls. This thesis has provided 
evidence of how this influence might manifest, and how these relationships are 
impacted by other socio-demographic factors.  
Specifically, parenting appears to influence physical activity across all domains and 
intensities. Despite parenting practices being implemented primarily in the home 
environment, the influence of parenting on physical activity clearly extends beyond 
this, including in the school environment. This suggests that the strategies parents 
employ to facilitate physical activity are pervasive, and not limited to those 
environments or contexts in which parents have direct contact with their children. 
This is consistent with the view that parenting, and parenting style in particular, is a 
global construct which sets the tone for the overall parent-child interaction (Rhee et 
al. 2006), irrespective of environment or context. Hence, interventions targeting 
parenting styles and practices have the potential to influence physical activity across 
all domains. 
However, some confusion exists within the literature regarding the conceptualisation 
of parenting styles and practices (Hughes et al. 2013). While parenting style is 
typically considered to be a broad construct relating to the approach taken to 
parenting across domains (Power et al. 2013) and parenting practices the specific acts 
that parents employ in relation to their child’s behaviour (such as reward and 
punishment) (Power et al. 2013), these definitions are not standardised or commonly 
operationalised across studies, making comparisons between studies challenging 
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(Hughes et al. 2013). Despite this, it appears that both parenting styles and practices 
have an important influence on child behaviour. 
As described previously, associations, though few in number, were observed in 
Study 1 between global measures of parenting style and selected physical activity 
outcomes. In Study 3, however, numerous associations between physical activity-
specific parenting practices and physical activity were observed. Further, while it 
was attempted to develop physical activity-specific measures of parenting style in the 
current research, this proved challenging as the actual constructs being measured, as 
they related to physical activity, were similar. For example, the item ‘my mum/dad 
encourages me to do my best at physical activity’ was developed to reflect an 
authoritative parenting style, that is, relatively high in demandingness and 
responsiveness. However, during factor analyses, this particular item grouped with 
items more reflective of specific parenting practices, such as ‘my mum/dad pays for 
my fees and uniform’ to form the logistic support factor. Consistent with the view in 
recent literature, it may be that parenting style has a moderating (Hennessy et al. 
2010, Davison et al. 2013, Patrick et al. 2013) and parenting practices a mediating 
(Loprinzi et al. 2012) effect on physical activity. Therefore, future studies should 
consider including global parenting style measures in addition to measures of 
physical activity-specific parenting practices.  
A novel finding to emanate from this research is around the development of an active 
family culture, which was typified by well-established strategies such as role 
modelling and co-participation, as well as lesser-known strategies including 
encouraging children to try a range of activities, exposure to physically active 
options from a young age, and even facilitating physically active part-time 
employment.  Further, parents showed themselves to be strategic in developing this 
active family culture by, for example, steering their daughters towards team-based 
activities to facilitate the development of ‘active’ friendship groups.  Strategies such 
as these would benefit from being tested in a larger, longitudinal sample and may 
provide a focus for future interventions. 
Further notable findings to emerge from this research included the interactions 
between socio-demographic characteristics and physical activity parenting, and also 
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the relationship between authoritarian parenting and physical activity. These issues 
are clearly complex and warrant further consideration and investigation. 
8.2.1 Authoritarian parenting and physical activity
This thesis observed inconsistent findings around authoritarian parenting and 
physical activity, and in particular the concept of parents forcing their daughters to 
participate in physical activity. Specifically, Study 1 found that frequency of 
organised sport participation was positively associated with authoritarian parenting (a 
parenting style typified by enforcing strict rules around behaviour), while 
authoritarian parents in Study 2 reported difficulties in getting their daughter active, 
and Study 3 demonstrated inverse associations between forcing physical activity and 
girls’ self-reported participation. As described previously, the literature generally 
shows positive associations between authoritative parenting and optimal health 
outcomes (Steinberg 2001, Patrick et al. 2013), while less than optimal outcomes 
such as risk of overweight (Rhee et al. 2006) and unhealthy eating (Arredondo et al. 
2006) are associated with authoritarian parenting. Yet, as evidenced in the current 
study and the published literature (Newman et al. 2008), the relationship between 
parenting style and physical activity is less clear. Indeed, results from Study 3 are 
somewhat consistent with the literature on other health outcomes, with inverse 
associations between forcing physical activity (a practice typical of authoritarian 
parents) and girls’ physical activity evident. However, this was only true for parents’ 
self-reported physical activity parenting. In contrast, for daughters’ report of their 
mother’s and father’s parenting, the associations observed between forcing physical 
activity and participation were generally positive. Similarly, results from Study 1, 
showing an increased frequency of organised sport with an authoritarian parenting 
style, are inconsistent with the literature on authoritarian parenting and other health 
outcomes.  
While there is very little literature with which to directly compare, the findings from 
Study 2 regarding authoritarian parents experiencing difficulties in facilitating their 
daughters’ physical activity may be consistent with the previously described negative 
outcomes of authoritarian parenting. However, it may be that parents who experience 
difficulties in getting their daughters active may attempt to overcome this by 
establishing and enforcing strict rules around physical activity. Investigating the 
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temporal nature of this relationship may be a focus for future research. Indeed, as 
Kremers and colleagues (2013) note in their work around parenting and nutrition, the 
interplay between parenting practices and styles adds complexity to our 
understanding of these relationships, yet it is an integral and dynamic component 
which must be considered. As described previously, while Study 3 attempted to 
develop items reflective of physical activity parenting styles, this was particularly 
challenging and suggests that parenting style is a higher order construct and should 
be assessed using global measures.  
8.2.2 Authoritative parenting and physical activity
Despite the documented positive outcomes of authoritative parenting across health 
behaviours (Patrick et al. 2013), the relationship between authoritative parenting and 
physical activity appears less clear. The current research observed negative cross-
sectional associations between an authoritative parenting style and active transport in 
Study 1, perhaps indicating that the increased support typical of authoritative 
parenting manifests in the provision of motorised transport options. Conversely, in 
Study 3 parental expectations around physical activity and provision of logistic 
support (practices typical of authoritative parents) were positively associated with a 
range of physical activity outcomes. Similarly, in Study 2, more authoritative parents 
frequently reported practices such as encouraging their daughter to be active outside 
during the after-school period and on weekends, and reported fewer difficulties in 
getting their daughter active. These latter findings are consistent with the literature 
on authoritative parenting and other health behaviours (Patrick et al. 2013). 
8.2.3 Indulgent parenting and physical activity 
As described previously, the negative cross-sectional association observed in Study 1 
between an indulgent parenting style and active transport may be reflective of 
indulgent parents’ increased propensity to drive their children to neighbourhood 
destinations. In the qualitative study, more indulgent parents cited concerns around 
injury as a result of participation and the importance of not forcing their daughter to 
participate, while less indulgent parents reported setting limits around the number 
and types of activities their daughters were permitted to participate in. In Study 3, 
however, few associations were observed between indulgent parenting practices and 
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any of the physical activity outcomes. While the results of the first two studies are 
consistent with what might be expected of indulgent parents, the few associations 
observed in the third study suggest that further research is needed to fully understand 
the relationship between indulgent parenting and physical activity. In the interim, it 
may be that indulgent parents may benefit from ideas or assistance around 
incorporating active transport into their daughter’s daily routine, such as engaging in 
active transport together with their daughter. 
8.2.4 Neglectful parenting and physical activity 
Similarly, few associations between neglectful parenting and physical activity were 
observed in the current research. The only findings specific to neglectful parenting 
were in the qualitative study, where parents who were more neglectful reported a less 
diverse range of support strategies and fewer rules around physical activity. Few 
associations between neglectful parenting and health outcomes are reported in the 
literature, possibly due to a focus on other parenting styles, in particular authoritative 
and authoritarian parenting. Further, much of the research in this domain has been 
conducted among American and European middle-class populations (Patrick et al. 
2013), hence conducting studies in more diverse population samples may be required 
to explore the relationship between neglectful parenting and health outcomes, 
including physical activity. 
8.3 Policy and practice implications 
There are preliminary policy and practical implications as a consequence of the 
current research. For example, existing parenting programs such as the Triple P (an 
Australia-wide parenting program) (Sanders et al. 2003), or Lifestyle Triple P (a 
parent-focused, group program for parents of overweight and obese children) (Child 
and Adolescent Community Health Service 2011) could be modified to include 
additional components on, and specific measures of,  physical activity parenting. 
Similarly, national physical activity guidelines for children and adolescents 
(Australian Government Department of Health 2013) may be supported with 
additional materials for parents to assist them in incorporating physical activity-
specific parenting practices into their daily routines.   
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It is apparent that socio-demographic characteristics interact with the relationship 
between parenting and physical activity. This was evident in Study 1, with numerous 
interactions observed between socio-demographic characteristics, such as family 
status and employment status, parenting and physical activity, while in Study 2 
parents residing in lower SEIFA areas more frequently cited financial limitations as a 
barrier to their daughters’ physical activity than did those residing in higher SEIFA 
areas. Further research around the impact of specific socio-demographic 
characteristics on physical activity would enable tailoring of family-based 
interventions to socio-economic circumstances, such as parental employment status 
or family status. Similarly, future government policy should consider further 
supporting families in challenging socio-economic circumstances to facilitate their 
children’s physical activity. For example, government subsidies such as the current 
Western Australian Government Kidsport initiative (Government of Western 
Australia 2013) could be extended to other jurisdictions and activities other than 
organised sport to further support these parents. 
In relation to implications for interventions, the current thesis provides evidence for 
the inclusion of strategies to support the development of an active family culture and 
healthy physical activity habits, and support or ideas for parents around the provision 
of logistic support. Further, it appears necessary to tailor interventions to specific 
socio-demographic circumstances.   
Given the apparent potential of parenting to influence physical activity across all 
domains, it appears that comprehensive interventions which include a family-based 
component are warranted. Indeed, while the evidence around the effectiveness of 
interventions targeting young people’s physical activity levels is mixed (Jago & 
Baranowski 2004, Kriemler et al. 2011), multi-component interventions which 
include a family-based component appear to be most effective (van Sluijs et al. 2007, 
Kriemler et al. 2011). Further, research suggests that parental involvement is 
important for school-based interventions (Lubans et al. 2009), hence the need to 
identify ways of involving parents in increasing youth, and particularly girls’, 
physical activity in family (van Sluijs et al. 2011) and school (Lubans et al. 2009) 
settings is imperative. 
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8.4 Implications for future research 
While the current research provides preliminary evidence of the importance of 
physical activity parenting practices, including newly identified practices such as the 
development of healthy physical activity habits, expectations around physical 
activity and provision of logistic support, these findings need to be replicated in 
larger studies using objective measures of physical activity. Further, a longitudinal 
design would allow the examination of temporal relationships, and enable an 
understanding of how parenting practices may evolve over time, which is necessary 
to inform the development of family-based interventions. 
Numerous additional recommendations for future research have emerged from this 
research. Primarily, studies examining the influence of parenting styles and practices 
on physical activity would benefit from the inclusion of a comprehensive range of 
physical activity parenting measures, as was the case in Study 3. Further, the use of 
reliable measures is essential to ensure the consistent assessment of physical activity 
parenting. These recommendations are supported by recent calls for the development 
of comprehensive and reliable measures of physical activity parenting (Davison et al. 
2013, Sleddens et al. 2012). It would also be beneficial to test the measures 
developed in this thesis among more diverse samples, particularly boys and younger 
girls, to determine their utility across different population sub-groups. 
In addition, it appears the inclusion of both parent- and daughter-report measures of 
physical activity parenting is warranted, as the current thesis has demonstrated that 
physical activity-specific parenting practices may be perceived differently by girls 
and their parents. Further, given the differences in associations between daughters’ 
reports of their mother’s and father’s parenting, it seems appropriate to include 
measures of both mothers’ and fathers’ physical activity parenting in future research. 
As described previously, and consistent with the literature (Power et al. 2013, Patrick 
et al. 2013), the inclusion of global measures of parenting style and physical activity-
specific parenting practices appears necessary in future research.  Indeed, further 
exploring the potential moderating (Hennessy et al. 2010, Davison et al. 2013) and 
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mediating (Loprinzi et al. 2012) roles of parenting styles and practices, respectively, 
is warranted. 
8.5 Limitations and strengths of the current research 
As identified previously (see Chapters 2, 3, 6 and 7), the current research is not 
without limitations. Study 1 had a small sample size and relied on global measures of 
parenting, while the sample in Study 2 was relatively homogenous. Study 3 was 
cross-sectional in design, relied on self-report measures of physical activity, had a 
low response rate and included the development of some scales that contained very 
few items. While a longitudinal design using objective measures of physical activity 
(such as accelerometers) would have overcome some of the limitations of this third 
study, resource and time constraints precluded this approach.  
However, the current research has numerous methodological strengths, including the 
longitudinal design and inclusion of objective measures of physical activity in Study 
1, the breadth of results from both parents and daughters and new insights derived 
from the in-depth interviews in Study 2. The inclusion of a test-retest reliability 
study, sampling from a broad cross-section of the population and the collection of 
data from parents and daughters using reliable measures of parenting practices in 
Study 3 are key strengths. Further, this research provides a unique and valuable 
contribution to the literature in this area, and overcomes some of the existing 
limitations described in Chapter 1.  
8.6 Conclusions 
The promotion of physical activity at a population level is challenging, however, this 
thesis has demonstrated that the family environment has potential and is clearly an 
important context in which to establish lifelong behaviours. As articulated by this 
mother of an 11 year old, encouraging and supporting physical activity during youth 
is: 
“all about setting them up for a healthy adulthood”. 
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DƵůƚŝǀĂƌŝĂďůĞ ůŝŶĞĂƌ ƌĞŐƌĞƐƐŝŽŶƐ ǁĞƌĞ ƉĞƌĨŽƌŵĞĚ ƚŽ ĚĞƚĞƌŵŝŶĞ ƚŚĞ ĂƐƐŽĐŝĂƚŝŽŶƐ ďĞƚǁĞĞŶ
ŽƌŐĂŶŝƐĞĚƐƉŽƌƚƉĂƌƚŝĐŝƉĂƚŝŽŶĂŶĚĨĂŵŝůǇĨƵŶĐƚŝŽŶĂŶĚƉĂƌĞŶƚŝŶŐƐƚǇůĞǀĂƌŝĂďůĞƐ͘

ZĞƐƵůƚƐ͗dŚĞƌĞǁĞƌĞŶŽƐŝŐŶŝĨŝĐĂŶƚĚŝĨĨĞƌĞŶĐĞƐŝŶĨƌĞƋƵĞŶĐǇŽƌĚƵƌĂƚŝŽŶŽĨŽƌŐĂŶŝƐĞĚƐƉŽƌƚ
ƉĂƌƚŝĐŝƉĂƚŝŽŶ Žƌ ŝŶ ĨĂŵŝůǇ ĨƵŶĐƚŝŽŶ ďĞƚǁĞĞŶ ďŽǇƐ ĂŶĚ ŐŝƌůƐ͘  ŵŽŶŐ ďŽǇƐ͕ ƉŽƐŝƚŝǀĞ
ĂƐƐŽĐŝĂƚŝŽŶƐ ǁĞƌĞ ĨŽƵŶĚ ďĞƚǁĞĞŶ ĂŶ ĂƵƚŚŽƌŝƚĂƚŝǀĞ ƉĂƌĞŶƚŝŶŐ ƐƚǇůĞ ĂŶĚ ďŽƚŚ ĨƌĞƋƵĞŶĐǇ
;ɴс͘ϭϰϬ͕Ɖф͘ϭϬͿĂŶĚĚƵƌĂƚŝŽŶ;ɴс͘ϭϯϯ͕Ɖф͘ϭϬͿŽĨŽƌŐĂŶŝƐĞĚƐƉŽƌƚƉĂƌƚŝĐŝƉĂƚŝŽŶ͘ŵŽŶŐŐŝƌůƐ͕
ƉŽƐŝƚŝǀĞĂƐƐŽĐŝĂƚŝŽŶƐǁĞƌĞ ĨŽƵŶĚďĞƚǁĞĞŶĂŶĂƵƚŚŽƌŝƚĂƌŝĂŶƉĂƌĞŶƚŝŶŐ ƐƚǇůĞĂŶĚ ĨƌĞƋƵĞŶĐǇ
;ɴс͘ϭϱϳ͕Ɖф͘ϬϱͿĂŶĚĚƵƌĂƚŝŽŶ;ɴс͘ϭϮϲ͕Ɖф͘ϭϬͿŽĨŽƌŐĂŶŝƐĞĚƐƉŽƌƚƉĂƌƚŝĐŝƉĂƚŝŽŶ͘ dŚĞƌĞǁĞƌĞ
ŶŽ ĂƐƐŽĐŝĂƚŝŽŶƐ ďĞƚǁĞĞŶ ĨĂŵŝůǇ ĨƵŶĐƚŝŽŶ ĂŶĚ ĚƵƌĂƚŝŽŶ Žƌ ĨƌĞƋƵĞŶĐǇ ŽĨ ŽƌŐĂŶŝƐĞĚ ƐƉŽƌƚ
ƉĂƌƚŝĐŝƉĂƚŝŽŶ͘

ŽŶĐůƵƐŝŽŶ͗  ŝĨĨĞƌĞŶƚ ƚǇƉĞƐ ŽĨ ƉĂƌĞŶƚŝŶŐ ƐƚǇůĞǁĞƌĞ ƉŽƐŝƚŝǀĞůǇ ĂƐƐŽĐŝĂƚĞĚǁŝƚŚ ŽƌŐĂŶŝƐĞĚ
ƐƉŽƌƚƉĂƌƚŝĐŝƉĂƚŝŽŶĂŵŽŶŐďŽǇƐĂŶĚŐŝƌůƐ͘ŶĂƵƚŚŽƌŝƚĂƚŝǀĞƉĂƌĞŶƚŝŶŐƐƚǇůĞŚĂƐďĞĞŶƐŚŽǁŶ
ƚŽďĞƉƌŽƚĞĐƚŝǀĞĂŐĂŝŶƐƚĂĚŽůĞƐĐĞŶƚĚƌƵŐƵƐĞĂŶĚƚŚŝƐƐƚƵĚǇƐƵŐŐĞƐƚƐƉŽƐŝƚŝǀĞĂƐƐŽĐŝĂƚŝŽŶƐ
ǁŝƚŚŽƌŐĂŶŝƐĞĚƐƉŽƌƚĂŵŽŶŐďŽǇƐ͘/ŶĐŽŶƚƌĂƐƚ͕ĂŵŽŶŐŐŝƌůƐĂŶĂƵƚŚŽƌŝƚĂƌŝĂŶƉĂƌĞŶƚŝŶŐƐƚǇůĞ
ǁĂƐ ƉŽƐŝƚŝǀĞůǇ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ŽƌŐĂŶŝƐĞĚ ƐƉŽƌƚ͘  &ƵƚƵƌĞ ƌĞƐĞĂƌĐŚ ƐŚŽƵůĚ ĞǆĂŵŝŶĞ ŽƚŚĞƌ
ƉŚǇƐŝĐĂů ĂĐƚŝǀŝƚǇ ŽƵƚĐŽŵĞƐ͕ ƐƵĐŚ ĂƐ ŽǀĞƌĂůů ƉŚǇƐŝĐĂů ĂĐƚŝǀŝƚǇ ƉĂƌƚŝĐŝƉĂƚŝŽŶ͕ ƌĂƚŚĞƌ ƚŚĂŶ
ŽƌŐĂŶŝƐĞĚ ƐƉŽƌƚ ƉĂƌƚŝĐŝƉĂƚŝŽŶ ĂůŽŶĞ͘  /Ŷ ĂĚĚŝƚŝŽŶ͕ ŐŝǀĞŶ ƚŚĞ ůŝŵŝƚĂƚŝŽŶƐ ŽĨ ƐĞůĨͲƌĞƉŽƌƚĞĚ
ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ͕ĨƵƚƵƌĞƌĞƐĞĂƌĐŚƐŚŽƵůĚĂůƐŽĐŽŶƐŝĚĞƌƵƐŝŶŐŽďũĞĐƚŝǀĞŵĞĂƐƵƌĞƐŽĨƉŚǇƐŝĐĂů
ĂĐƚŝǀŝƚǇ͘

246
ʹǣ
	
	
ʹͲͳʹȋȌǣ

247
ƌŽƐƐͲƐĞĐƚŝŽŶĂů ĂŶĚ ůŽŶŐŝƚƵĚŝŶĂů ĂƐƐŽĐŝĂƚŝŽŶƐ ďĞƚǁĞĞŶ ƉĂƌĞŶƚŝŶŐ ƐƚǇůĞ ĂŶĚ ĂĚŽůĞƐĐĞŶƚ
ŐŝƌůƐ͛ǁĂůŬŝŶŐĂŶĚĐǇĐůŝŶŐƚƌŝƉƐ

^ĂƵŶĚĞƌƐ:͕dŝŵƉĞƌŝŽ͕,ƵŵĞΘ^ĂůŵŽŶ:

dŚĞĞŶƚƌĞĨŽƌWŚǇƐŝĐĂůĐƚŝǀŝƚǇĂŶĚEƵƚƌŝƚŝŽŶZĞƐĞĂƌĐŚ͕ĞĂŬŝŶhŶŝǀĞƌƐŝƚǇ

WƵƌƉŽƐĞ͗  WĂƌĞŶƚŝŶŐ ƐƚǇůĞ ŝƐ ƌĞůĂƚĞĚ ƚŽ ŐĞŶĞƌĂů ŚĞĂůƚŚ ŽƵƚĐŽŵĞƐ ĂŵŽŶŐ ĂĚŽůĞƐĐĞŶƚƐ͖
ŚŽǁĞǀĞƌ ƚŚĞƌĞ ŝƐ Ă ƉĂƵĐŝƚǇ ŽĨ ĚĂƚĂ ĞǆĂŵŝŶŝŶŐ ƚŚĞ ŝŶĨůƵĞŶĐĞ ŽĨ ƉĂƌĞŶƚŝŶŐ ƐƚǇůĞ ŽŶ ĂĐƚŝǀĞ
ƚƌĂŶƐƉŽƌƚ͘ dŚŝƐƐƚƵĚǇĞǆĂŵŝŶĞƐĂƐƐŽĐŝĂƚŝŽŶƐďĞƚǁĞĞŶƉĂƌĞŶƚŝŶŐƐƚǇůĞĂŶĚĂĚŽůĞƐĐĞŶƚŐŝƌůƐ͛
ǁĂůŬŝŶŐĂŶĚĐǇĐůŝŶŐƚƌŝƉƐ͘

DĞƚŚŽĚƐ͗  dŚŝƐ ĂŶĂůǇƐŝƐ ŝƐ ďĂƐĞĚŽŶ ĚĂƚĂ ĐŽůůĞĐƚĞĚ ĨƌŽŵ ϮϮϮ ĂĚŽůĞƐĐĞŶƚ ŐŝƌůƐ ĂŐĞĚ ϭϯͲϭϱ
ǇĞĂƌƐĂƚďĂƐĞůŝŶĞĂŶĚƚŚĞŝƌƉĂƌĞŶƚƐŝŶƚŚĞŚŝůĚƌĞŶ>ŝǀŝŶŐŝŶĐƚŝǀĞEĞŝŐŚďŽƵƌŚŽŽĚƐƐƚƵĚǇ͘
ĂƚĂ ǁĞƌĞ ĐŽůůĞĐƚĞĚ ŝŶ ϮϬϬϰ ĂŶĚ ϮϬϬϲ͘ DĞĂƐƵƌĞƐ ŝŶĐůƵĚĞĚ ĂĚŽůĞƐĐĞŶƚƐ͛ ƐĞůĨͲƌĞƉŽƌƚĞĚ
ǁĂůŬŝŶŐͬĐǇĐůŝŶŐ ƚƌŝƉƐ ƚŽŶĞŝŐŚďŽƵƌŚŽŽĚĚĞƐƚŝŶĂƚŝŽŶƐ͕ ĂŶĚƉĂƌĞŶƚƐ͛ ƐĞůĨͲƌĞƉŽƌƚĞĚƉĂƌĞŶƚŝŶŐ
ƐƚǇůĞ͘ŝǀĂƌŝĂƚĞ ůŝŶĞĂƌƌĞŐƌĞƐƐŝŽŶƐǁĞƌĞƉĞƌĨŽƌŵĞĚƚŽĚĞƚĞƌŵŝŶĞƚŚĞĂƐƐŽĐŝĂƚŝŽŶƐďĞƚǁĞĞŶ
ƉĂƌĞŶƚŝŶŐƐƚǇůĞĂŶĚǁĂůŬŝŶŐͬĐǇĐůŝŶŐƚƌŝƉƐĂƚďĂƐĞůŝŶĞĂŶĚĨŽůůŽǁƵƉ͘

ZĞƐƵůƚƐ͗  ƌŽƐƐͲƐĞĐƚŝŽŶĂůůǇ͕ ǁĂůŬŝŶŐͬĐǇĐůŝŶŐ ƚƌŝƉƐ ǁĞƌĞ ŶĞŐĂƚŝǀĞůǇ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ
ĂƵƚŚŽƌŝƚĂƚŝǀĞ ;ƉфϬ͘ϬϱͿ ĂŶĚ ŝŶĚƵůŐĞŶƚ ;ƉфϬ͘ϬϭͿ ƉĂƌĞŶƚŝŶŐ͕ ǁŝƚŚ ĞĂĐŚ ƵŶŝƚ ŝŶĐƌĞĂƐĞ ŝŶ
ĂƵƚŚŽƌŝƚĂƚŝǀĞƉĂƌĞŶƚŝŶŐƌĞƐƵůƚŝŶŐŝŶϮ͘ϬĨĞǁĞƌǁĂůŬŝŶŐͬĐǇĐůŝŶŐƚƌŝƉƐƉĞƌǁĞĞŬĂŶĚĞĂĐŚƵŶŝƚ
ŝŶĐƌĞĂƐĞ ŝŶ ŝŶĚƵůŐĞŶƚ ƉĂƌĞŶƚŝŶŐ ƌĞƐƵůƚŝŶŐ ŝŶ Ϯ͘ϵ ĨĞǁĞƌ ǁĂůŬŝŶŐͬĐǇĐůŝŶŐ ƚƌŝƉƐ ƉĞƌ ǁĞĞŬ͘ /Ŷ
ŵƵůƚŝƉůĞ ƌĞŐƌĞƐƐŝŽŶĂŶĂůǇƐĞƐ͕ ĂŶ ŝŶĚƵůŐĞŶƚƉĂƌĞŶƚŝŶŐ ƐƚǇůĞǁĂƐ ŶĞŐĂƚŝǀĞůǇ ĂƐƐŽĐŝĂƚĞĚǁŝƚŚ
ǁĂůŬŝŶŐͬĐǇĐůŝŶŐ ƚƌŝƉƐ ;с ͲϮ͘ϴϯ͖ ϵϱй /͗ Ͳϰ͘ϴϬ͕ ͲϬ͘ϴϲ͖ ƉфϬ͘ϬϱͿ͘ dŚĞƌĞ ǁĞƌĞ ŶŽ ƐŝŐŶŝĨŝĐĂŶƚ
ůŽŶŐŝƚƵĚŝŶĂůĂƐƐŽĐŝĂƚŝŽŶƐďĞƚǁĞĞŶƉĂƌĞŶƚŝŶŐƐƚǇůĞĂŶĚǁĂůŬŝŶŐͬĐǇĐůŝŶŐƚƌŝƉƐ͘

ŽŶĐůƵƐŝŽŶ͗ ĚŽůĞƐĐĞŶƚŐŝƌůƐǁŚŽƐĞƉĂƌĞŶƚƐĚŝƐƉůĂǇĂƵƚŚŽƌŝƚĂƚŝǀĞĂŶĚ ŝŶĚƵůŐĞŶƚƉĂƌĞŶƚŝŶŐ
ƐƚǇůĞƐŵĂǇďĞ ůĞƐƐ ůŝŬĞůǇ ƚŽǁĂůŬͬĐǇĐůĞ͕ƉĞƌŚĂƉƐďĞĐĂƵƐĞ ƚŚĞǇĂƌĞďĞŝŶŐĚƌŝǀĞŶďǇĐĂƌ͘  /Ŷ
ĐŽŶƚƌĂƐƚ ƚŽ ƚŚĞ ĐƵƌƌĞŶƚ ĨŝŶĚŝŶŐƐ͕ ĞǀŝĚĞŶĐĞ ƐƵŐŐĞƐƚƐ ƉŽƐŝƚŝǀĞ ĂƐƐŽĐŝĂƚŝŽŶƐ ďĞƚǁĞĞŶ
ĂƵƚŚŽƌŝƚĂƚŝǀĞ ƉĂƌĞŶƚŝŶŐ ĂŶĚ ŚĞĂůƚŚ ŽƵƚĐŽŵĞƐ͘ &ƵƚƵƌĞ ƌĞƐĞĂƌĐŚ ƐŚŽƵůĚ ĞǆĂŵŝŶĞ ƉŚǇƐŝĐĂů
ĂĐƚŝǀŝƚǇƐƉĞĐŝĨŝĐŵĞĂƐƵƌĞƐŽĨƉĂƌĞŶƚŝŶŐĂŶĚĐŽŶƐŝĚĞƌŽƚŚĞƌƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇŽƵƚĐŽŵĞƐ͘

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zĞƐ

/ĨzĞƐ͕ƉůĞĂƐĞĐŽŵƉůĞƚĞ^ĞĐƚŝŽŶϯ
/ĨEŽ͕ŐŽƐƚƌĂŝŐŚƚƚŽ^ĞĐƚŝŽŶϰ͘
3.  HDR thesis author’s declaration 
EĂŵĞŽĨ,ZƚŚĞƐŝƐĂƵƚŚŽƌŝĨ
ĚŝĨĨĞƌĞŶƚĨƌŽŵĂďŽǀĞ͘;/ĨƚŚĞƐĂŵĞ͕
ǁƌŝƚĞ͞ĂƐĂďŽǀĞ͟Ϳ
^ĐŚŽŽůͬ/ŶƐƚŝƚƵƚĞͬŝǀŝƐŝŽŶŝĨďĂƐĞĚĂƚ
ĞĂŬŝŶ
dŚĞƐŝƐƚŝƚůĞ
ƐĂďŽǀĞ

^ĐŚŽŽůŽĨǆĞƌĐŝƐĞĂŶĚEƵƚƌŝƚŝŽŶ
^ĐŝĞŶĐĞƐ͕ĞĂŬŝŶhŶŝǀĞƌƐŝƚǇ
&ĂŵŝůǇŶǀŝƌŽŶŵĞŶƚĂů/ŶĨůƵĞŶĐĞƐŽŶ
'ŝƌůƐ͛WŚǇƐŝĐĂůĐƚŝǀŝƚǇ
/ĨƚŚĞƌĞĂƌĞŵƵůƚŝƉůĞĂƵƚŚŽƌƐ͕ŐŝǀĞĂĨƵůůĚĞƐĐƌŝƉƚŝŽŶŽĨ,ZƚŚĞƐŝƐĂƵƚŚŽƌ͛ƐĐŽŶƚƌŝďƵƚŝŽŶƚŽƚŚĞƉƵďůŝĐĂƚŝŽŶ;ĨŽƌ
ĞǆĂŵƉůĞ͕ŚŽǁŵƵĐŚĚŝĚǇŽƵĐŽŶƚƌŝďƵƚĞƚŽƚŚĞĐŽŶĐĞƉƚŝŽŶŽĨƚŚĞƉƌŽũĞĐƚ͕ƚŚĞĚĞƐŝŐŶŽĨŵĞƚŚŽĚŽůŽŐǇŽƌ
ĞǆƉĞƌŝŵĞŶƚĂůƉƌŽƚŽĐŽů͕ĚĂƚĂĐŽůůĞĐƚŝŽŶ͕ĂŶĂůǇƐŝƐ͕ĚƌĂĨƚŝŶŐƚŚĞŵĂŶƵƐĐƌŝƉƚ͕ƌĞǀŝƐŝŶŐŝƚĐƌŝƚŝĐĂůůǇĨŽƌŝŵƉŽƌƚĂŶƚ
ŝŶƚĞůůĞĐƚƵĂůĐŽŶƚĞŶƚ͕ĞƚĐ͘Ϳ
dŚŝƐǁĂƐĂƐĞĐŽŶĚĂƌǇĂŶĂůǇƐŝƐŽĨĂŶĞǆŝƐƚŝŶŐĚĂƚĂƐĞƚ͘dŚĞ,ZƐƚƵĚĞŶƚĐŽŶĐĞŝǀĞĚƚŚĞƉƌŽũĞĐƚĂŶĚĐŽŶĚƵĐƚĞĚĂůů
ƚŚĞĂŶĂůǇƐĞƐƵŶĚĞƌƚŚĞŐƵŝĚĂŶĐĞŽĨŚĞƌƐƵƉĞƌǀŝƐŽƌƐ͘dŚĞŵĂŶƵƐĐƌŝƉƚǁĂƐĚƌĂĨƚĞĚďǇƚŚĞ,ZƐƚƵĚĞŶƚ͕ĐŽŵŵĞŶƚĞĚ
ŽŶďǇŚĞƌƐƵƉĞƌǀŝƐŽƌƐ;ƐĞǀĞƌĂůĚƌĂĨƚƐͿ͕ĂŶĚĞĚŝƚĞĚĂŶĚƐƵďŵŝƚƚĞĚďǇƚŚĞ,ZƐƚƵĚĞŶƚ͘

/ĚĞĐůĂƌĞƚŚĂƚƚŚĞĂďŽǀĞŝƐĂŶĂĐĐƵƌĂƚĞĚĞƐĐƌŝƉƚŝŽŶŽĨ
ŵǇĐŽŶƚƌŝďƵƚŝŽŶƚŽƚŚŝƐƉĂƉĞƌ͕ĂŶĚƚŚĞĐŽŶƚƌŝďƵƚŝŽŶƐŽĨ
ŽƚŚĞƌĂƵƚŚŽƌƐĂƌĞĂƐĚĞƐĐƌŝďĞĚďĞůŽǁ͘
^ŝŐŶĂƚƵƌĞ
ĂŶĚĚĂƚĞ

ϭϬƚŚƉƌŝůϮϬϭϰ
4.  Description of all author contributions 
EĂŵĞĂŶĚĂĨĨŝůŝĂƚŝŽŶŽĨĂƵƚŚŽƌ ŽŶƚƌŝďƵƚŝŽŶ;ƐͿ;ĨŽƌĞǆĂŵƉůĞ͕ĐŽŶĐĞƉƚŝŽŶŽĨƚŚĞƉƌŽũĞĐƚ͕ĚĞƐŝŐŶŽĨ
ŵĞƚŚŽĚŽůŽŐǇŽƌĞǆƉĞƌŝŵĞŶƚĂůƉƌŽƚŽĐŽů͕ĚĂƚĂĐŽůůĞĐƚŝŽŶ͕ĂŶĂůǇƐŝƐ͕ĚƌĂĨƚŝŶŐ
ƚŚĞŵĂŶƵƐĐƌŝƉƚ͕ƌĞǀŝƐŝŶŐŝƚĐƌŝƚŝĐĂůůǇĨŽƌŝŵƉŽƌƚĂŶƚŝŶƚĞůůĞĐƚƵĂůĐŽŶƚĞŶƚ͕ĞƚĐ͘Ϳ
DƐ:ƵůŝĞ^ĂƵŶĚĞƌƐ͕ĞĂŬŝŶ
hŶŝǀĞƌƐŝƚǇ

ŽŶƚƌŝďƵƚŝŽŶĂƐĂďŽǀĞ͘
ƌůĂƌĞ,ƵŵĞ͕ĞĂŬŝŶhŶŝǀĞƌƐŝƚǇ

ŽŶĐĞƉƚŝŽŶŽĨŝŶŝƚŝĂůƐƚƵĚǇŽŶǁŚŝĐŚƐĞĐŽŶĚĂƌǇĂŶĂůǇƐĞƐǁĞƌĞďĂƐĞĚ͕
ƉƌŽǀŝĚŝŶŐŐƵŝĚĂŶĐĞŽŶĂŶĂůǇƐĞƐĂŶĚĐŽŵŵĞŶƚŝŶŐŽŶŵĂŶƵƐĐƌŝƉƚĚƌĂĨƚƐ͘
ƐƐŽĐŝĂƚĞWƌŽĨĞƐƐŽƌŶŶĂ
dŝŵƉĞƌŝŽ͕ĞĂŬŝŶhŶŝǀĞƌƐŝƚǇ

ŽŶĐĞƉƚŝŽŶŽĨŝŶŝƚŝĂůƐƚƵĚǇŽŶǁŚŝĐŚƐĞĐŽŶĚĂƌǇĂŶĂůǇƐĞƐǁĞƌĞďĂƐĞĚ͕
ƉƌŽǀŝĚŝŶŐŐƵŝĚĂŶĐĞŽŶĂŶĂůǇƐĞƐĂŶĚĐŽŵŵĞŶƚŝŶŐŽŶŵĂŶƵƐĐƌŝƉƚĚƌĂĨƚƐ͘
WƌŽĨĞƐƐŽƌ:Ž^ĂůŵŽŶ͕ĞĂŬŝŶ
hŶŝǀĞƌƐŝƚǇ

ŽŶĐĞƉƚŝŽŶŽĨŝŶŝƚŝĂůƐƚƵĚǇŽŶǁŚŝĐŚƐĞĐŽŶĚĂƌǇĂŶĂůǇƐĞƐǁĞƌĞďĂƐĞĚ͕
ƉƌŽǀŝĚŝŶŐŐƵŝĚĂŶĐĞŽŶĂŶĂůǇƐĞƐĂŶĚĐŽŵŵĞŶƚŝŶŐŽŶŵĂŶƵƐĐƌŝƉƚĚƌĂĨƚƐ͘

ϱ͘ƵƚŚŽƌĞĐůĂƌĂƚŝŽŶƐ
/ĂŐƌĞĞƚŽďĞŶĂŵĞĚĂƐŽŶĞŽĨƚŚĞĂƵƚŚŽƌƐŽĨƚŚŝƐǁŽƌŬ͕ĂŶĚĐŽŶĨŝƌŵ͗
ŝ͘ ƚŚĂƚ/ŚĂǀĞŵĞƚƚŚĞĂƵƚŚŽƌƐŚŝƉĐƌŝƚĞƌŝĂƐĞƚŽƵƚŝŶƚŚĞĞĂŬŝŶhŶŝǀĞƌƐŝƚǇZĞƐĞĂƌĐŚ
ŽŶĚƵĐƚWŽůŝĐǇ͕
ŝŝ͘ ƚŚĂƚƚŚĞƌĞĂƌĞŶŽŽƚŚĞƌĂƵƚŚŽƌƐĂĐĐŽƌĚŝŶŐƚŽƚŚĞƐĞĐƌŝƚĞƌŝĂ͕
ŝŝŝ͘ ƚŚĂƚƚŚĞĚĞƐĐƌŝƉƚŝŽŶŝŶ^ĞĐƚŝŽŶϰŽĨŵǇĐŽŶƚƌŝďƵƚŝŽŶ;ƐͿƚŽƚŚŝƐƉƵďůŝĐĂƚŝŽŶŝƐĂĐĐƵƌĂƚĞ͕
ŝǀ͘ ƚŚĂƚƚŚĞĚĂƚĂŽŶǁŚŝĐŚƚŚĞƐĞĨŝŶĚŝŶŐƐĂƌĞďĂƐĞĚĂƌĞƐƚŽƌĞĚĂƐƐĞƚŽƵƚŝŶ^ĞĐƚŝŽŶϳ
ďĞůŽǁ͘
250
/ĨƚŚŝƐǁŽƌŬŝƐƚŽĨŽƌŵƉĂƌƚŽĨĂŶ,ZƚŚĞƐŝƐĂƐĚĞƐĐƌŝďĞĚŝŶ^ĞĐƚŝŽŶƐϮĂŶĚϯ͕/ĨƵƌƚŚĞƌ
ǀ͘ ĐŽŶƐĞŶƚƚŽƚŚĞŝŶĐŽƌƉŽƌĂƚŝŽŶŽĨƚŚĞƉƵďůŝĐĂƚŝŽŶŝŶƚŽƚŚĞĐĂŶĚŝĚĂƚĞ͛Ɛ,ZƚŚĞƐŝƐ
ƐƵďŵŝƚƚĞĚƚŽĞĂŬŝŶhŶŝǀĞƌƐŝƚǇĂŶĚ͕ŝĨƚŚĞŚŝŐŚĞƌĚĞŐƌĞĞŝƐĂǁĂƌĚĞĚ͕ƚŚĞƐƵďƐĞƋƵĞŶƚ
ƉƵďůŝĐĂƚŝŽŶŽĨƚŚĞƚŚĞƐŝƐďǇƚŚĞƵŶŝǀĞƌƐŝƚǇ;ƐƵďũĞĐƚƚŽƌĞůĞǀĂŶƚŽƉǇƌŝŐŚƚƉƌŽǀŝƐŝŽŶƐͿ͘

EĂŵĞŽĨĂƵƚŚŽƌ ^ŝŐŶĂƚƵƌĞΎ ĂƚĞ
:ƵůŝĞ^ĂƵŶĚĞƌƐ


ϭϬƚŚƉƌŝůϮϬϭϰ
ůĂƌĞ,ƵŵĞ
 
ϭϬƚŚƉƌŝůϮϬϭϰ
ŶŶĂdŝŵƉĞƌŝŽ

ϭϬƚŚƉƌŝůϮϬϭϰ
:Ž^ĂůŵŽŶ


ϭϬƚŚƉƌŝůϮϬϭϰ
ϲ͘KƚŚĞƌĐŽŶƚƌŝďƵƚŽƌĚĞĐůĂƌĂƚŝŽŶƐ
/ĂŐƌĞĞƚŽďĞŶĂŵĞĚĂƐĂŶŽŶͲĂƵƚŚŽƌĐŽŶƚƌŝďƵƚŽƌƚŽƚŚŝƐǁŽƌŬ͘
EĂŵĞĂŶĚĂĨĨŝůŝĂƚŝŽŶŽĨĐŽŶƚƌŝďƵƚŽƌ ŽŶƚƌŝďƵƚŝŽŶ ^ŝŐŶĂƚƵƌĞΎĂŶĚĚĂƚĞ


 


 
Ύ/ĨĂŶĂƵƚŚŽƌŽƌĐŽŶƚƌŝďƵƚŽƌŝƐƵŶĂǀĂŝůĂďůĞŽƌŽƚŚĞƌǁŝƐĞƵŶĂďůĞƚŽƐŝŐŶƚŚĞƐƚĂƚĞŵĞŶƚŽĨĂƵƚŚŽƌƐŚŝƉ͕
ƚŚĞ,ĞĂĚŽĨĐĂĚĞŵŝĐhŶŝƚŵĂǇƐŝŐŶŽŶƚŚĞŝƌďĞŚĂůĨ͕ŶŽƚŝŶŐƚŚĞƌĞĂƐŽŶĨŽƌƚŚĞŝƌƵŶĂǀĂŝůĂďŝůŝƚǇ͕
ƉƌŽǀŝĚĞĚƚŚĞƌĞŝƐŶŽĞǀŝĚĞŶĐĞƚŽƐƵŐŐĞƐƚƚŚĂƚƚŚĞƉĞƌƐŽŶǁŽƵůĚŽďũĞĐƚƚŽďĞŝŶŐŶĂŵĞĚĂƐĂƵƚŚŽƌ
ϳ͘ĂƚĂƐƚŽƌĂŐĞ
dŚĞŽƌŝŐŝŶĂůĚĂƚĂĨŽƌƚŚŝƐƉƌŽũĞĐƚĂƌĞƐƚŽƌĞĚŝŶƚŚĞĨŽůůŽǁŝŶŐůŽĐĂƚŝŽŶƐ͘;dŚĞůŽĐĂƚŝŽŶƐŵƵƐƚďĞǁŝƚŚŝŶ
ĂŶĂƉƉƌŽƉƌŝĂƚĞŝŶƐƚŝƚƵƚŝŽŶĂůƐĞƚƚŝŶŐ͘/ĨƚŚĞĞǆĞĐƵƚŝǀĞĂƵƚŚŽƌŝƐĂĞĂŬŝŶƐƚĂĨĨŵĞŵďĞƌĂŶĚĚĂƚĂĂƌĞ
ƐƚŽƌĞĚŽƵƚƐŝĚĞĞĂŬŝŶhŶŝǀĞƌƐŝƚǇ͕ƉĞƌŵŝƐƐŝŽŶĨŽƌƚŚŝƐŵƵƐƚďĞŐŝǀĞŶďǇƚŚĞ,ĞĂĚŽĨĐĂĚĞŵŝĐhŶŝƚ
ǁŝƚŚŝŶǁŚŝĐŚƚŚĞĞǆĞĐƵƚŝǀĞĂƵƚŚŽƌŝƐďĂƐĞĚ͘Ϳ
ĂƚĂĨŽƌŵĂƚ ^ƚŽƌĂŐĞ>ŽĐĂƚŝŽŶ ĂƚĞůŽĚŐĞĚ EĂŵĞŽĨĐƵƐƚŽĚŝĂŶŝĨŽƚŚĞƌ
ƚŚĂŶƚŚĞĞǆĞĐƵƚŝǀĞĂƵƚŚŽƌ
,ĂƌĚĐŽƉǇƋƵĞƐƚŝŽŶŶĂŝƌĞƐ ĞĂŬŝŶhŶŝǀĞƌƐŝƚǇ
ƌĐŚŝǀĞ
ϮϬϭϮ WƌŽĨ:Ž^ĂůŵŽŶ
KƌŝŐŝŶĂůĞůĞĐƚƌŽŶŝĐĚĂƚĂƐĞƚƐĂƌĞƐƚŽƌĞĚ
ŽŶĂƐĞĐƵƌĞĚƌŝǀĞĂƚĞĂŬŝŶhŶŝǀĞƌƐŝƚǇ
  WƌŽĨ:Ž^ĂůŵŽŶ
ůĞĐƚƌŽŶŝĐĚĂƚĂƐĞƚĐŽŶƚĂŝŶŝŶŐŽŶůǇ
ǀĂƌŝĂďůĞƐƵƐĞĚŝŶƐĞĐŽŶĚĂƌǇĂŶĂůǇƐĞƐ
ĚĞƐĐƌŝďĞĚĂďŽǀĞŝƐƐƚŽƌĞĚĂƚht
ǁŚĞƌĞ,ZƐƚƵĚĞŶƚŝƐĂƐƚĂĨĨŵĞŵďĞƌ
hŶŝǀĞƌƐŝƚǇŽĨ
tĞƐƚĞƌŶƵƐƚƌĂůŝĂ
 ƐƐŝƐƚĂŶƚWƌŽĨĞƐƐŽƌ:ƵůŝĞ
^ĂƵŶĚĞƌƐ
dŚŝƐĨŽƌŵŵƵƐƚďĞƌĞƚĂŝŶĞĚďǇƚŚĞĞǆĞĐƵƚŝǀĞĂƵƚŚŽƌ͕ǁŝƚŚŝŶƚŚĞƐĐŚŽŽůŽƌŝŶƐƚŝƚƵƚĞŝŶǁŚŝĐŚƚŚĞǇ
ĂƌĞďĂƐĞĚ͘
/ĨƚŚĞƉƵďůŝĐĂƚŝŽŶŝƐƚŽďĞŝŶĐůƵĚĞĚĂƐƉĂƌƚŽĨĂŶ,ZƚŚĞƐŝƐ͕ĂĐŽƉǇŽĨƚŚŝƐĨŽƌŵŵƵƐƚďĞŝŶĐůƵĚĞĚŝŶ
ƚŚĞƚŚĞƐŝƐǁŝƚŚƚŚĞƉƵďůŝĐĂƚŝŽŶ͘
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
,ŽǁƉĂƌĞŶƚƐƐƵƉƉŽƌƚƚŚĞŝƌĚĂƵŐŚƚĞƌƐ͛ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ͗WĞƌƐƉĞĐƚŝǀĞƐĨƌŽŵƉĂƌĞŶƚͬ
ĚĂƵŐŚƚĞƌĚǇĂĚƐ

^ĂƵŶĚĞƌƐ:͕dŝŵƉĞƌŝŽ͕,ƵŵĞΘ^ĂůŵŽŶ:

dŚĞĞŶƚƌĞĨŽƌWŚǇƐŝĐĂůĐƚŝǀŝƚǇĂŶĚEƵƚƌŝƚŝŽŶZĞƐĞĂƌĐŚ͕ĞĂŬŝŶhŶŝǀĞƌƐŝƚǇ
/ŶƚƌŽĚƵĐƚŝŽŶ͗dŚŝƐƌĞƐĞĂƌĐŚĞǆƉůŽƌĞĚƉĞƌĐĞƉƚŝŽŶƐŽĨƉĂƌĞŶƚƐĂŶĚƚŚĞŝƌĚĂƵŐŚƚĞƌƐƌĞŐĂƌĚŝŶŐ
ƐƚƌĂƚĞŐŝĞƐĂŶĚƉƌĂĐƚŝĐĞƐĞŵƉůŽǇĞĚďǇƉĂƌĞŶƚƐƚŽƐƵƉƉŽƌƚƚŚĞŝƌĚĂƵŐŚƚĞƌ͛ƐƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ͘

DĞƚŚŽĚŽůŽŐǇ͗/ŶͲĚĞƉƚŚŝŶƚĞƌǀŝĞǁƐǁĞƌĞĐŽŶĚƵĐƚĞĚǁŝƚŚŐŝƌůƐĂŐĞĚďĞƚǁĞĞŶϭϭĂŶĚϭϱ
ǇĞĂƌƐ;EсϯϰͿĂŶĚŽŶĞŽƌďŽƚŚŽĨƚŚĞŝƌƉĂƌĞŶƚƐ;EсϯϲͿĨƌŽŵŚŝŐŚĂŶĚůŽǁƐŽĐŝŽͲĞĐŽŶŽŵŝĐ
ĂƌĞĂƐŝŶDĞůďŽƵƌŶĞ͘/ŶƚĞƌǀŝĞǁƐǁĞƌĞĂƵĚŝŽͲƌĞĐŽƌĚĞĚĂŶĚůĂƚĞƌƚƌĂŶƐĐƌŝďĞĚ͘ĂƚĂǁĞƌĞ
ĐŽŶƚĞŶƚĂŶĂůǇƐĞĚƵƐŝŶŐY^ZEsŝǀŽϴĂŶĚĞŵĞƌŐŝŶŐƚŚĞŵĞƐǁĞƌĞŝĚĞŶƚŝĨŝĞĚ͘

ZĞƐƵůƚƐ͗ůůŐŝƌůƐƉƌŽǀŝĚĞĚĂŶƵŵďĞƌŽĨĞǆĂŵƉůĞƐŽĨǁĂǇƐŝŶǁŚŝĐŚƚŚĞŝƌƉĂƌĞŶƚƐƐƵƉƉŽƌƚĞĚ
ƚŚĞŵƚŽďĞƉŚǇƐŝĐĂůůǇĂĐƚŝǀĞ͘dŚĞŵĂũŽƌŝƚǇĐŝƚĞĚƚƌĂŶƐƉŽƌƚĂŶĚƚŚĞƉƌŽǀŝƐŝŽŶŽĨǀĞƌďĂů
ĞŶĐŽƵƌĂŐĞŵĞŶƚĂŶĚĞŵŽƚŝŽŶĂůƐƵƉƉŽƌƚĂƐƚŚĞŵĂŝŶǁĂǇƐƚŚĞŝƌƉĂƌĞŶƚƐƐƵƉƉŽƌƚĞĚƚŚĞŝƌ
ĂĐƚŝǀŝƚǇ͘^ĞǀĞƌĂůŝŶĚŝĐĂƚĞĚƚŚĞŝƌƉĂƌĞŶƚƐƉĂƌƚŝĐŝƉĂƚĞĚǁŝƚŚƚŚĞŵ͕ŵĂŝŶůǇďǇŐŽŝŶŐĨŽƌǁĂůŬƐ͕
ĂŶĚĂŶƵŵďĞƌŝŶĚŝĐĂƚĞĚƚŚĞŝƌƉĂƌĞŶƚƐƉƌĂĐƚŝĐĞĚƐŬŝůůƐǁŝƚŚƚŚĞŵƚŽŚĞůƉƚŚĞŵŝŵƉƌŽǀĞ͘
ŶĨŽƌĐŝŶŐƌƵůĞƐĂƌŽƵŶĚƚŝŵĞƐƉĞŶƚŽƵƚƐŝĚĞĂŶĚĐŽŵŵŝƚƚŝŶŐƚŽƚĞĂŵƐƉŽƌƚƐǁĞƌĞĂůƐŽ
ŝĚĞŶƚŝĨŝĞĚĂƐĂŵĞĂŶƐŽĨƐƵƉƉŽƌƚŝŶŐƉĂƌƚŝĐŝƉĂƚŝŽŶ͘^ŽŵĞŝŶĚŝǀŝĚƵĂůƐĐŽŵŵĞŶƚĞĚƚŚĞŝƌ
ƉĂƌĞŶƚƐŝŵƉůĞŵĞŶƚĞĚƐƚƌĂƚĞŐŝĞƐƐƵĐŚĂƐƚĂŬŝŶŐĐĂƌĞŽĨƚŚĞŝƌŝŶũƵƌŝĞƐ͕ĞŶƐƵƌŝŶŐĂĚĞƋƵĂƚĞƌĞƐƚ
ĂŶĚƚĂůŬŝŶŐǁŝƚŚƚŚĞŵĂďŽƵƚƚŚĞďĞŶĞĨŝƚƐŽĨĂĐƚŝǀŝƚǇ͘

WĂƌĞŶƚƐĐŝƚĞĚĂĚŝǀĞƌƐĞƌĂŶŐĞŽĨǁĂǇƐŝŶǁŚŝĐŚƚŚĞǇƐƵƉƉŽƌƚƚŚĞŝƌĚĂƵŐŚƚĞƌ͛ƐĂĐƚŝǀŝƚǇ͘
ǆĂŵƉůĞƐŝŶĐůƵĚĞĚĞŶĐŽƵƌĂŐŝŶŐĐŚŝůĚƌĞŶƚŽǁĂƌĚƐĂƉƉƌŽƉƌŝĂƚĞĂĐƚŝǀŝƚŝĞƐ͕ĞŵƉŚĂƐŝƐŝŶŐƚŚĞ
ƐŽĐŝĂůĂƐƉĞĐƚŽĨĂĐƚŝǀŝƚŝĞƐ͕ƉƌŽǀŝĚŝŶŐĞƋƵŝƉŵĞŶƚĂƌŽƵŶĚƚŚĞŚŽŵĞ͕ƉƌŽǀŝĚŝŶŐŝŶĐĞŶƚŝǀĞƐ͕
ĚŝƐĐƵƐƐŝŶŐƚĞĂŵĐŽŵŵŝƚŵĞŶƚ͕ĞŶĐŽƵƌĂŐŝŶŐŝŶĐŝĚĞŶƚĂůĂĐƚŝǀŝƚǇĂŶĚĞŶƐƵƌŝŶŐĂĚĞƋƵĂƚĞ
ŶƵƚƌŝƚŝŽŶ͘dŚĞŵĂũŽƌŝƚǇŽĨƉĂƌĞŶƚƐĂůƐŽŝĚĞŶƚŝĨŝĞĚƚƌĂŶƐƉŽƌƚĂŶĚĞŶĐŽƵƌĂŐĞŵĞŶƚĂƐǁĂǇƐŽĨ
ƐƵƉƉŽƌƚŝŶŐƚŚĞŝƌĚĂƵŐŚƚĞƌƐ͘

ƐǇŶĞƌŐǇĂŵŽŶŐƉĂƌĞŶƚͬĚĂƵŐŚƚĞƌĚǇĂĚƐŝŶƌĞůĂƚŝŽŶƚŽƉƌĂĐƚŝĐĞƐƉĂƌĞŶƚƐĞŵƉůŽǇƚŽƐƵƉƉŽƌƚ
ƚŚĞŝƌĚĂƵŐŚƚĞƌ͛ƐƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇǁĂƐŝĚĞŶƚŝĨŝĞĚ͘dŚĞƉƌŽǀŝƐŝŽŶŽĨƚƌĂŶƐƉŽƌƚĂŶĚ
ĞŶĐŽƵƌĂŐĞŵĞŶƚǁĂƐƚŚĞŵŽƐƚĐŽŵŵŽŶƚŚĞŵĞƚŽĞŵĞƌŐĞĨƌŽŵďŽƚŚƉĂƌĞŶƚĂŶĚĚĂƵŐŚƚĞƌ
ŝŶƚĞƌǀŝĞǁƐ͕ǁŚŝůĞƉĂƌĞŶƚƐĂĚĚŝƚŝŽŶĂůůǇŝĚĞŶƚŝĨŝĞĚĂǀĞƌǇĚŝǀĞƌƐĞƌĂŶŐĞŽĨŵĞĐŚĂŶŝƐŵƐďǇ
ǁŚŝĐŚƚŚĞǇƐƵƉƉŽƌƚƚŚĞŝƌĚĂƵŐŚƚĞƌƐƚŽďĞĂĐƚŝǀĞ͘

ŽŶĐůƵƐŝŽŶƐ͗'ŝǀĞŶƚŚĞŝƌƚƌĂĚŝƚŝŽŶĂůůǇůŽǁĂĐƚŝǀŝƚǇůĞǀĞůƐ͕ĂĚŽůĞƐĐĞŶƚŐŝƌůƐĂƌĞĂŶŝŵƉŽƌƚĂŶƚ
ƚĂƌŐĞƚŐƌŽƵƉĨŽƌƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇŝŶƚĞƌǀĞŶƚŝŽŶƐ͘&ĂŵŝůǇͲďĂƐĞĚŝŶƚĞƌǀĞŶƚŝŽŶƐŚĂǀĞďĞĞŶ
ƐŚŽǁŶƚŽŚĂǀĞƉŽƚĞŶƚŝĂůĂŵŽŶŐƚŚŝƐŐƌŽƵƉ͖ŚŽǁĞǀĞƌƚŚĞĞǆĂĐƚŵĞĐŚĂŶŝƐŵƐďǇǁŚŝĐŚ
ƉĂƌĞŶƚƐĐĂŶĞŶĐŽƵƌĂŐĞƚŚĞŝƌĚĂƵŐŚƚĞƌ͛ƐƉĂƌƚŝĐŝƉĂƚŝŽŶĂƌĞůĂƌŐĞůǇƵŶŬŶŽǁŶ͘tŚŝůĞƉƌĞǀŝŽƵƐ
ƌĞƐĞĂƌĐŚŚĂƐŝĚĞŶƚŝĨŝĞĚƐƚƌĂƚĞŐŝĞƐƐƵĐŚĂƐŵŽĚĞůŝŶŐĂŶĚůŽŐŝƐƚŝĐƐƵƉƉŽƌƚĂƐŵĞĂŶƐďǇǁŚŝĐŚ
ƉĂƌĞŶƚƐƐƵƉƉŽƌƚƚŚĞŝƌĚĂƵŐŚƚĞƌƐ͛ĂĐƚŝǀŝƚǇ͕ƚŚŝƐƌĞƐĞĂƌĐŚŚĂƐĐŽŵƉƌĞŚĞŶƐŝǀĞůǇĞǆƉůŽƌĞĚĂŶĚ
ŝĚĞŶƚŝĨŝĞĚĂŶƵŵďĞƌŽĨƉƌĂĐƚŝĐĞƐƉƌĞǀŝŽƵƐůǇŶŽƚĚŝƐĐƵƐƐĞĚŝŶƚŚĞůŝƚĞƌĂƚƵƌĞ͘dŚŝƐƉƌŽǀŝĚĞƐĂŶ
ŝŵƉŽƌƚĂŶƚďĂƐŝƐĨŽƌĨƵƚƵƌĞŝŶƚĞƌǀĞŶƚŝŽŶƌĞƐĞĂƌĐŚƚŽĚĞƚĞƌŵŝŶĞŚŽǁƉĂƌĞŶƚƐĐĂŶďĞƐƚ
ĞŶĐŽƵƌĂŐĞƉĂƌƚŝĐŝƉĂƚŝŽŶĂŵŽŶŐƚŚĞŝƌĚĂƵŐŚƚĞƌƐ͘
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,ŽǁĐĂŶƉĂƌĞŶƚƐďĞƐƚĞŶĐŽƵƌĂŐĞƚŚĞŝƌĚĂƵŐŚƚĞƌƐƚŽďĞƉŚǇƐŝĐĂůůǇĂĐƚŝǀĞ͍
^ĂƵŶĚĞƌƐ:͕,ƵŵĞ͕dŝŵƉĞƌŝŽΘ^ĂůŵŽŶ:
dŚĞĞŶƚƌĞĨŽƌWŚǇƐŝĐĂůĐƚŝǀŝƚǇĂŶĚEƵƚƌŝƚŝŽŶZĞƐĞĂƌĐŚ͕ĞĂŬŝŶhŶŝǀĞƌƐŝƚǇ

/ŶƚƌŽĚƵĐƚŝŽŶ͗dŚŝƐƌĞƐĞĂƌĐŚĞǆƉůŽƌĞĚƉĂƌĞŶƚƐ͛ƉĞƌĐĞƉƚŝŽŶƐƌĞŐĂƌĚŝŶŐŚŽǁƚŚĞǇŵŝŐŚƚďĞƐƚ
ĞŶĐŽƵƌĂŐĞƚŚĞŝƌĚĂƵŐŚƚĞƌƐ͛ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ͘
DĞƚŚŽĚƐ͗/ŶͲĚĞƉƚŚƐĞŵŝͲƐƚƌƵĐƚƵƌĞĚŝŶƚĞƌǀŝĞǁƐǁĞƌĞĐŽŶĚƵĐƚĞĚǁŝƚŚƉĂƌĞŶƚƐ;Eсϯϰ
ŵŽƚŚĞƌƐĂŶĚEсϰĨĂƚŚĞƌƐͿŽĨŐŝƌůƐĂŐĞĚďĞƚǁĞĞŶϭϭĂŶĚϭϱǇĞĂƌƐĨƌŽŵŚŝŐŚĂŶĚůŽǁƐŽĐŝŽͲ
ĞĐŽŶŽŵŝĐĂƌĞĂƐŝŶDĞůďŽƵƌŶĞ͕ƵƐƚƌĂůŝĂ͘YƵĞƐƚŝŽŶƐǁĞƌĞŝŶĨŽƌŵĞĚďǇƚŚĞ&ĂŵŝůǇ/ŶĨůƵĞŶĐĞ
DŽĚĞů;<ŝŵŝĞĐŝŬΘ,ŽƌŶϭϵϴϴͿĂŶĚŝŶĐůƵĚĞĚŝƚĞŵƐƌĞůĂƚŝŶŐƚŽƉƌŽǀŝƐŝŽŶŽĨƐƵƉƉŽƌƚĨŽƌĂŶĚ
ĂƚƚŝƚƵĚĞƐƚŽǁĂƌĚƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ͘/ŶƚĞƌǀŝĞǁƐǁĞƌĞĂƵĚŝŽͲƌĞĐŽƌĚĞĚĂŶĚůĂƚĞƌƚƌĂŶƐĐƌŝďĞĚ͘
ŵĞƌŐŝŶŐƚŚĞŵĞƐǁĞƌĞŝĚĞŶƚŝĨŝĞĚƵƐŝŶŐEsŝǀŽϴ͘
ZĞƐƵůƚƐ͗DŽƐƚƉĂƌĞŶƚƐƐƚƌĞƐƐĞĚƚŚĞŝŵƉŽƌƚĂŶĐĞŽĨĂĐƚŝǀĞŵŽĚĞůůŝŶŐ;Ğ͘Ő͘ďĞŝŶŐĂĐƚŝǀĞ
ƚŚĞŵƐĞůǀĞƐĂŶĚďĞŝŶŐĂĐƚŝǀĞǁŝƚŚƚŚĞŝƌĚĂƵŐŚƚĞƌƐͿĂƐĂŵĞĂŶƐŽĨĞŶĐŽƵƌĂŐŝŶŐƚŚĞŝƌ
ĚĂƵŐŚƚĞƌ͛ƐƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ͘KƚŚĞƌĨƌĞƋƵĞŶƚůǇĚŝƐĐƵƐƐĞĚƐƚƌĂƚĞŐŝĞƐŝŶĐůƵĚĞĚŐĞƚƚŝŶŐŐŝƌůƐ
ŝŶǀŽůǀĞĚŝŶƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇĂƚĂǇŽƵŶŐĂŐĞ͕ƉƌŽǀŝƐŝŽŶŽĨƚƌĂŶƐƉŽƌƚĂŶĚŽƚŚĞƌůŽŐŝƐƚŝĐ
ƐƵƉƉŽƌƚ͕ĂĐƚŝǀĞůǇĞŶĐŽƵƌĂŐŝŶŐĂƌĂŶŐĞŽĨĂĐƚŝǀŝƚŝĞƐ͕ƐŚŽǁŝŶŐĞŶƚŚƵƐŝĂƐŵĨŽƌĐŚŽƐĞŶĂĐƚŝǀŝƚŝĞƐ
ĂŶĚďĞŝŶŐĂďůĞƚŽŝĚĞŶƚŝĨǇǁŚĞŶƚŚĞŝƌĚĂƵŐŚƚĞƌƐǁĞƌĞ͚ŽǀĞƌůŽĂĚĞĚ͛͘
WĂƌĞŶƚƐĂůƐŽŶŽƚĞĚƚŚĂƚƐƚƌĂƚĞŐŝĞƐƐƵĐŚĂƐĞŶĨŽƌĐŝŶŐƐƚƌŝĐƚƌƵůĞƐĂƌŽƵŶĚƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ
ǁĞƌĞƵŶůŝŬĞůǇƚŽĞŶĐŽƵƌĂŐĞƉĂƌƚŝĐŝƉĂƚŝŽŶ͘&ƵƌƚŚĞƌ͕ƉĂƌĞŶƚƐďĞůŝĞǀĞĚƚŚĂƚŽƚŚĞƌƉĂƌĞŶƚƐǁŚŽ
ǁĞƌĞůŽƵĚĂŶĚĂŐŐƌĞƐƐŝǀĞǁŚŝůĞƚŚĞŝƌĚĂƵŐŚƚĞƌƐǁĞƌĞƉĂƌƚŝĐŝƉĂƚŝŶŐǁĞƌĞĂĚĞƚĞƌƌĞŶƚƚŽ
ƉĂƌƚŝĐŝƉĂƚŝŽŶ͘
ŽŶĐůƵƐŝŽŶƐ͗DĂŶǇĂĚŽůĞƐĐĞŶƚŐŝƌůƐĞǆŚŝďŝƚůŽǁƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇůĞǀĞůƐ͕ƚŚƵƐŝĚĞŶƚŝĨǇŝŶŐ
ƐƚƌĂƚĞŐŝĞƐƚŽĞŶĐŽƵƌĂŐĞƉĂƌƚŝĐŝƉĂƚŝŽŶŝƐƉĂƌĂŵŽƵŶƚ͘WĂƌĞŶƚƐŝŶƚŚŝƐƐƚƵĚǇŚĂĚĐůĞĂƌŝĚĞĂƐ
ĂďŽƵƚƐƚƌĂƚĞŐŝĞƐƚŚĂƚǁŽƵůĚĞŶĐŽƵƌĂŐĞĂĐƚŝǀŝƚǇĂŵŽŶŐƐƚƚŚĞŝƌĚĂƵŐŚƚĞƌƐĂŶĚĂůƐŽĂďŽƵƚ
ƐƚƌĂƚĞŐŝĞƐƵŶůŝŬĞůǇƚŽďĞĞĨĨĞĐƚŝǀĞ͘dŚĞƐĞĚĂƚĂƉƌŽǀŝĚĞŝŵƉŽƌƚĂŶƚŝŶĨŽƌŵĂƚŝŽŶĨŽƌƚŚĞ
ĚĞǀĞůŽƉŵĞŶƚŽĨĨĂŵŝůǇͲďĂƐĞĚŝŶƚĞƌǀĞŶƚŝŽŶƐƚŽĞŶĐŽƵƌĂŐĞƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇĂŵŽŶŐ
ĂĚŽůĞƐĐĞŶƚŐŝƌůƐ͘
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ĞǇŽŶĚŵŽĚĞůůŝŶŐĂŶĚƐƵƉƉŽƌƚ͗ǁŚŝĐŚƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇƌĞůĂƚĞĚƉĂƌĞŶƚŝŶŐƉƌĂĐƚŝĐĞƐŶĞĞĚ
ƚŽďĞĐĂƉƚƵƌĞĚ͍

^ĂƵŶĚĞƌƐ:͕dŝŵƉĞƌŝŽ͕,ƵŵĞΘ^ĂůŵŽŶ:

dŚĞĞŶƚƌĞĨŽƌWŚǇƐŝĐĂůĐƚŝǀŝƚǇĂŶĚEƵƚƌŝƚŝŽŶZĞƐĞĂƌĐŚ͕ĞĂŬŝŶhŶŝǀĞƌƐŝƚǇ

WƵƌƉŽƐĞ͗  WĂƌĞŶƚŝŶŐ ƐƚǇůĞƐ ĂŶĚ ƉƌĂĐƚŝĐĞƐ ĂƌĞ ƌĞůĂƚĞĚ ƚŽ ŐĞŶĞƌĂů ŚĞĂůƚŚ ŽƵƚĐŽŵĞƐ ĂŵŽŶŐ
ĐŚŝůĚƌĞŶĂŶĚĂĚŽůĞƐĐĞŶƚƐ͘ZĞƐĞĂƌĐŚŽŶƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇƌĞůĂƚĞĚƉĂƌĞŶƚŝŶŐƉƌĂĐƚŝĐĞƐŝƐůĂƌŐĞůǇ
ůŝŵŝƚĞĚ ƚŽ ƚŚĞ ĂƐƐĞƐƐŵĞŶƚ ŽĨ ƉĂƌĞŶƚĂů ŵŽĚĞůůŝŶŐ ĂŶĚ ƉƌŽǀŝƐŝŽŶ ŽĨ ůŽŐŝƐƚŝĐ ƐƵƉƉŽƌƚ͘ dŚĞ
ĐƵƌƌĞŶƚƐƚƵĚǇƐĞĞŬƐƚŽŝŶĨŽƌŵƚŚĞĚĞǀĞůŽƉŵĞŶƚŽĨƐƵƌǀĞǇŝƚĞŵƐƚŚĂƚŵĞĂƐƵƌĞƚŚĞŵǇƌŝĂĚŽĨ
ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇƌĞůĂƚĞĚƉĂƌĞŶƚŝŶŐƉƌĂĐƚŝĐĞƐ͘

DĞƚŚŽĚƐ͗  /ŶͲĚĞƉƚŚ ŝŶƚĞƌǀŝĞǁƐǁĞƌĞ ĐŽŶĚƵĐƚĞĚǁŝƚŚ ŐŝƌůƐ ĂŐĞĚďĞƚǁĞĞŶϭϭĂŶĚϭϱ ǇĞĂƌƐ
;EсϯϰͿĂŶĚŽŶĞŽƌďŽƚŚŽĨƚŚĞŝƌƉĂƌĞŶƚƐ;EсϯϲͿĨƌŽŵŚŝŐŚĂŶĚůŽǁƐŽĐŝŽͲĞĐŽŶŽŵŝĐĂƌĞĂƐŝŶ
DĞůďŽƵƌŶĞ͕ƵƐƚƌĂůŝĂ͘YƵĞƐƚŝŽŶƐǁĞƌĞŝŶĨŽƌŵĞĚďǇƚŚĞ&ĂŵŝůǇ/ŶĨůƵĞŶĐĞDŽĚĞů;<ŝŵŝĞĐŝŬΘ
,ŽƌŶϭϵϴϴͿĂŶĚ ŝŶĐůƵĚĞĚ ŝƚĞŵƐƌĞůĂƚŝŶŐƚŽƐƚƌĂƚĞŐŝĞƐ ŝŵƉůĞŵĞŶƚĞĚďǇƉĂƌĞŶƚƐƚŽĨĂĐŝůŝƚĂƚĞ
ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ͘/ŶƚĞƌǀŝĞǁƐǁĞƌĞĂƵĚŝŽͲƌĞĐŽƌĚĞĚĂŶĚůĂƚĞƌƚƌĂŶƐĐƌŝďĞĚ͕ǁŝƚŚĚĂƚĂŵĂŶĂŐĞĚ
ƵƐŝŶŐEsŝǀŽϵ͘

ZĞƐƵůƚƐ͗WĂƌĞŶƚƐĐŝƚĞĚĂĚŝǀĞƌƐĞƌĂŶŐĞŽĨƉƌĂĐƚŝĐĞƐƚŚĞǇĞŵƉůŽǇƚŽĨĂĐŝůŝƚĂƚĞƚŚĞŝƌĚĂƵŐŚƚĞƌ͛Ɛ
ĂĐƚŝǀŝƚǇ͘ ǆĂŵƉůĞƐ ŝŶĐůƵĚĞĚ ĞŶĐŽƵƌĂŐŝŶŐ ĐŚŝůĚƌĞŶ ƚŽǁĂƌĚƐ ĂƉƉƌŽƉƌŝĂƚĞ ĂĐƚŝǀŝƚŝĞƐ͕
ĞŵƉŚĂƐŝƐŝŶŐ ƚŚĞ ƐŽĐŝĂů ĂƐƉĞĐƚ ŽĨ ĂĐƚŝǀŝƚŝĞƐ͕ ƉƌŽǀŝĚŝŶŐ ĞƋƵŝƉŵĞŶƚ ĂƌŽƵŶĚ ƚŚĞ ŚŽŵĞ͕
ƉƌŽǀŝĚŝŶŐ ŝŶĐĞŶƚŝǀĞƐ͕ ĚŝƐĐƵƐƐŝŶŐ ƚĞĂŵ ĐŽŵŵŝƚŵĞŶƚ͕ ĞŶĐŽƵƌĂŐŝŶŐ ŝŶĐŝĚĞŶƚĂů ĂĐƚŝǀŝƚǇ ĂŶĚ
ĞŶƐƵƌŝŶŐ ĂĚĞƋƵĂƚĞ ŶƵƚƌŝƚŝŽŶ͘ dŚĞ ŵĂũŽƌŝƚǇ ŽĨ ƉĂƌĞŶƚƐ ĂůƐŽ ŝĚĞŶƚŝĨŝĞĚ ƚƌĂŶƐƉŽƌƚ ĂŶĚ
ĞŶĐŽƵƌĂŐĞŵĞŶƚ ĂƐǁĂǇƐŽĨ ƐƵƉƉŽƌƚŝŶŐ ƚŚĞŝƌ ĚĂƵŐŚƚĞƌƐ͘ WĂƌĞŶƚƐŶŽƚĞĚ ƚŚĞ ƐƚƌĂƚĞŐŝĞƐ ƚŚĞǇ
ĞŵƉůŽǇĞĚĚŝĨĨĞƌĞĚĚĞƉĞŶĚŝŶŐŽŶƚŚĞƉĂƌƚŝĐƵůĂƌƐŝƚƵĂƚŝŽŶĂŶĚƚŚĞĐŚŝůĚŚĞƌƐĞůĨ͘

ŽŶĐůƵƐŝŽŶ͗  dŚŝƐ ƐƚƵĚǇ ŝĚĞŶƚŝĨŝĞĚ ƉĂƌĞŶƚŝŶŐ ƉƌĂĐƚŝĐĞƐ ĨŽƌǁŚŝĐŚŵĞĂƐƵƌĞƐ ĚŽŶ͛ƚ ĐƵƌƌĞŶƚůǇ
ĞǆŝƐƚ͖ ŚĞŶĐĞ ŝƚĞŵƐ ŶĞĞĚ ƚŽ ďĞ ĚĞǀĞůŽƉĞĚ ƚŽ ĞŶĐĂƉƐƵůĂƚĞ ƚŚĞƐĞ ƉƌĂĐƚŝĐĞƐ͘ &ƵƌƚŚĞƌ͕ ŝƚ ŝƐ
ŝŵƉŽƌƚĂŶƚ ƚŚĂƚ ƚŚĞƐĞ ŵĞĂƐƵƌĞƐ ĂƌĞ ĐŽŶƚĞǆƚ ƐƉĞĐŝĨŝĐ͕ ĂƐ ŝƚ ŝƐ ůŝŬĞůǇ ƚŚĂƚ ƚŚĞ ƉƌĂĐƚŝĐĞƐ
ĞŵƉůŽǇĞĚďǇƉĂƌĞŶƚƐĚŝĨĨĞƌĚĞƉĞŶĚŝŶŐŽŶƚŚĞƐŝƚƵĂƚŝŽŶĂŶĚƚŚĞĐŚŝůĚ͘  
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DEAKIN UNIVERSITY HUMAN RESEARCH ETHICS COMMITTEE 
PLAIN LANGUAGE STATEMENT FOR PRINCIPALS
FAMILY AND PARENTAL INFLUENCES ON GIRLS’ PHYSICAL ACTIVITY
Dear Principal, 
We are currently recruiting female students in years 6 and 8 and their parents to participate in a 
research project which aims to investigate family and parental influences on girls’ physical activity.  
This study aims to understand parents’ perceptions of their daughters’ physical activity, as well as 
girls’ attitudes towards physical activity.  We are hoping to speak with a wide range of girls, including 
girls who are inactive and those who are active.  
The research team are from the Centre for Physical Activity and Nutrition Research, at Deakin 
University in Melbourne, and include Ms Julie Saunders, Associate Professor Jo Salmon, Dr Clare 
Hume and Dr Anna Timperio.  Our team has a strong track record in research into the health 
behaviours of young people, particularly in physical activity.  This study forms part of the PhD studies 
of Julie Saunders. 
We are seeking your consent to recruit participants through your school. Families who consent to 
participate will be asked to take part in two interviews – one with the female student and one with her 
parents. The interview will involve some brief questions about physical activity participation, attitudes 
to physical activity and ways in which females may be supported to be physically active.  The two 
interviews will take approximately one hour in total, and will be conducted outside of school hours.  
Where convenient, interviews can be conducted in the home, in a mutually convenient location for the 
family, or at Deakin University. Interviews will be audio-taped for transcribing at a later date. To 
compensate for their time donated to this important research, each participant will receive a movie 
ticket.  
Please be assured that all information provided by participants will remain strictly confidential.  All 
identifying information, such as names and addresses, will be kept separately from the written copy of 
results, and will be identified only by a number.  All information will be stored at Deakin University 
in a locked filing cabinet in accordance with Deakin University guidelines, and will be retained for six 
years after the study finishes.  The information gathered during this study may be published in 
scientific literature or presented at conferences.  Only summary information will be presented 
however, with no information included that would allow the identification of any individual or school.
This is an important research study, however your school is under no obligation to participate, and if 
you consent to do so you are free to withdraw at any time, and any information provided by your 
school will be destroyed.  If you wish, you will be provided with a summary of the overall results. 
If you consent for your school to participate in this study, please sign and return the attached 
consent form in the enclosed reply-paid envelope. 
If you have any questions about this study, please feel free to contact Ms Julie Saunders (9244 6910) 
or Associate Professor Jo Salmon (9251 7254) between 9am and 5pm weekdays. 
Yours sincerely 
Ms Julie Saunders 
Should you have any concerns about the conduct of this research project, please contact the Secretary,
Deakin University Human Research Ethics Committee, Research Services, Deakin University, 221 
Burwood Highway, Burwood VIC 3125. Tel: (03) 9251 7123 (International +61 3 9251 7123) E-mail: 
research-ethics@deakin.edu.au  
Please quote project no. [EC 72-2007] 
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DEAKIN UNIVERSITY HUMAN RESEARCH ETHICS COMMITTEE 
PLAIN LANGUAGE STATEMENT FOR PARENTS/GUARDIANS
FAMILY AND PARENTAL INFLUENCES ON GIRLS’ PHYSICAL ACTIVITY
Dear Parent/Guardian, 
Your school Principal has approved the recruitment of female students and their parents to participate 
in a research project which aims to investigate family and parental influences on the physical activity 
of girls.  This study aims to understand how parents feel about their daughters’ physical activity and 
what types of support they provide, as well as girls’ attitudes towards physical activity.  We are 
hoping to recruit parents of a wide range of girls, including those girls who are inactive and those who 
are active.  
The research team are from the Centre for Physical Activity and Nutrition Research, at Deakin 
University in Melbourne, and include Ms Julie Saunders, Associate Professor Jo Salmon, Dr Clare 
Hume and Dr Anna Timperio.  Our team has a strong track record in research into the health 
behaviours of young people, particularly in physical activity.  This study forms part of the PhD studies 
of Julie Saunders. 
Your family, including yourself and your daughter, plus other carers, are invited to participate in this 
research project. Participation involves taking part in two interviews – one with yourself and your 
partner (where available), and one with your daughter. The interview will involve some brief 
questions about your own and your daughter’s physical activity, attitudes to physical activity and 
ways in which you may support your daughters’ physical activity.  The two interviews will take 
approximately one hour in total, and can be conducted at a time to suit you.  Where convenient, 
interviews can be conducted in your home, otherwise a location that is convenient to you can be 
organised (eg. Deakin University). With your permission, interviews will be audio-taped for 
transcribing at a later date. 
Please be assured that all information provided by you and members of your family will remain 
strictly confidential.  All identifying information, such as names and addresses, will be kept separately 
from the written copy of results, and will be identified only by a number.  All information will be 
stored at Deakin University in a locked filing cabinet in accordance with Deakin University 
guidelines, and will be retained for six years after the study finishes.  The information gathered during 
this study may be published in scientific literature or presented at conferences.  Only summary 
information will be presented however, with no information included that would allow the 
identification of any individual. 
This is an important research study, however your family is under no obligation to participate, and if 
you consent to do so you are free to withdraw at any time with any information you have provided 
being confidentially disposed of.  If you wish, you will be provided with a copy of the results of the 
study. 
If you consent to participate in this study, please sign and return the attached consent form 
(along with your daughter’s signed consent form) in the enclosed reply-paid envelope. To 
compensate for the time donated to this important research, each participant will receive a 
movie ticket. 
If you have any questions about this study, please feel free to contact Ms Julie Saunders (9244 6910) 
or Associate Professor Jo Salmon (9251 7254) between 9am and 5pm weekdays. 
Yours sincerely 
Ms Julie Saunders 
Should you have any concerns about the conduct of this research project, please contact the Secretary, 
Deakin University Human Research Ethics Committee, Research Services, Deakin University, 221 
Burwood Highway, Burwood VIC 3125. Tel: (03) 9251 7123 (International +61 3 9251 7123) E-mail: 
research-ethics@deakin.edu.au  Please quote project no. [EC 72-2007]
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DEAKIN UNIVERSITY HUMAN RESEARCH ETHICS COMMITTEE 
PLAIN LANGUAGE STATEMENT FOR GIRLS
FAMILY AND PARENTAL INFLUENCES ON GIRLS’ PHYSICAL ACTIVITY
Dear Student, 
Your school Principal has approved the recruitment of girls and their parents to participate in a 
research project investigating family and parental influences on girls’ physical activity.  This study 
aims to understand how parents feel about their daughters’ physical activity, as well as girls’ attitudes 
towards physical activity.  We are hoping to speak with a wide range of girls, from those who are 
inactive to those who are active.  
The research team are from the Centre for Physical Activity and Nutrition Research, at Deakin 
University in Melbourne, and include Ms Julie Saunders, Associate Professor Jo Salmon, Dr Clare 
Hume and Dr Anna Timperio.  Our team has extensive experience in this type of research, particularly 
in physical activity.  This study forms part of the PhD studies of Julie Saunders. 
Your family, including yourself and your parents, are invited to participate in this research project. 
Participation involves taking part in two interviews – one with you and one with your parents. The 
interview will involve some brief questions about physical activity participation, attitudes to physical 
activity and ways in which you may be supported to be physically active.  The two interviews will 
take approximately one hour in total, and can be conducted at a time to suit you.  Where convenient, 
interviews can be conducted in your home, otherwise a location that is convenient to you can be 
organised (eg. Deakin University). With your permission, interviews will be audio-taped for 
transcribing at a later date. 
Please be assured that all information provided by you and members of your family will remain 
strictly confidential.  All identifying information, such as names and addresses, will be kept separately 
from the written copy of results, and will be identified only by a number.  All information will be 
stored at Deakin University in a locked filing cabinet in accordance with Deakin University 
guidelines, and will be retained for six years after the study finishes.  The information gathered during 
this study may be published in scientific literature or presented at conferences.  Only summary 
information will be presented however, with no information included that would allow the 
identification of any individual. 
This is an important research study, however you are under no obligation to participate, and if you 
consent to do so you are free to withdraw at any time with any information you have provided being 
confidentially disposed of.  If you wish, you will be provided with a copy of the results of the study. 
If you consent to participate in this study, please sign and return the attached consent form 
(along with your parents’ signed consent form) in the enclosed reply-paid envelope. To 
compensate for the time donated to this important research, each participant will receive a 
movie ticket. 
If you have any questions about this study, please feel free to contact Ms Julie Saunders (9244 6910) 
or Associate Professor Jo Salmon (9251 7254) between 9am and 5pm weekdays. 
Yours sincerely 
Ms Julie Saunders 
Should you have any concerns about the conduct of this research project, please contact the Secretary, 
Deakin University Human Research Ethics Committee, Research Services, Deakin University, 221 
Burwood Highway, Burwood VIC 3125. Tel: (03) 9251 7123 (International +61 3 9251 7123) E-mail: 
research-ethics@deakin.edu.au  
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DEAKIN UNIVERSITY HUMAN RESEARCH ETHICS COMMITTEE 
PRINCIPAL CONSENT FORM   
FAMILY AND PARENTAL INFLUENCES ON GIRLS’ PHYSICAL ACTIVITY
I,                                                                                               of 
Hereby consent to allow the recruitment of subjects through my school for a human research study to 
be undertaken 
By Ms Julie Saunders, Associate Professor Jo Salmon, Dr Clare Hume and Dr Anna Timperio 
and I understand that the purpose of the research is to investigate family and parental influences on the 
physical activity of girls. 
I acknowledge
1. That the aims, methods, and anticipated benefits, and possible risks/hazards of the research 
study, have been explained to me. 
2. That I voluntarily and freely give my consent to my school’s participation in such research 
study. 
3. I understand that aggregated results will be used for research purposes and may be reported 
in scientific and academic journals. 
4. Individual results will not be released to any person except at my request and on my 
authorisation. 
5. Interviews will be audio-taped and later transcribed, with all data de-identified and stored in a 
locked filing cabinet.  
6. That I am free to withdraw my consent at any time during the study, in which event my 
school’s participation in the research study will immediately cease and any information 
obtained from me will not be used. 
 Signature:                                                                             Date: 
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DEAKIN UNIVERSITY HUMAN RESEARCH ETHICS COMMITTEE 
PARENT/GUARDIAN CONSENT FORM   
FAMILY AND PARENTAL INFLUENCES ON GIRLS’ PHYSICAL ACTIVITY
I,                                                                                               of 
Hereby consent to be a subject of a human research study to be undertaken 
By Ms Julie Saunders, Associate Professor Jo Salmon, Dr Clare Hume and Dr Anna Timperio 
and I understand that the purpose of the research is to investigate family and parental influences on the 
physical activity of girls. 
I acknowledge
1. That the aims, methods, and anticipated benefits, and possible risks/hazards of the research 
study, have been explained to me. 
2. That I voluntarily and freely give my consent to my participation in such research study. 
3. I understand that aggregated results will be used for research purposes and may be reported 
in scientific and academic journals. 
4. Individual results will not be released to any person except at my request and on my 
authorisation. 
5. Interviews will be audio-taped and later transcribed, with all data de-identified and stored in a 
locked filing cabinet.  
6. That I am free to withdraw my consent at any time during the study, in which event my 
participation in the research study will immediately cease and any information obtained from 
me will not be used. 
 Signature:                                                                             Date: 
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DEAKIN UNIVERSITY HUMAN RESEARCH ETHICS COMMITTEE 
STUDENT CONSENT FORM   
FAMILY AND PARENTAL INFLUENCES ON GIRLS’ PHYSICAL ACTIVITY
I,                                                                                               of 
Hereby consent to be a subject of a human research study to be undertaken 
By Ms Julie Saunders, Associate Professor Jo Salmon, Dr Clare Hume and Dr Anna Timperio 
and I understand that the purpose of the research is to investigate family and parental influences on the 
physical activity of girls. 
I acknowledge
1. That the aims, methods, and anticipated benefits, and possible risks/hazards of the research 
study, have been explained to me. 
2. That I voluntarily and freely give my consent to my participation in such research study. 
3. I understand that aggregated results will be used for research purposes and may be reported 
in scientific and academic journals. 
4. Individual results will not be released to any person except at my request and on my 
authorisation. 
5. Interviews will be audio-taped and later transcribed, with all data de-identified and stored in a 
locked filing cabinet.  
6. That I am free to withdraw my consent at any time during the study, in which event my 
participation in the research study will immediately cease and any information obtained from 
me will not be used. 
 Signature:                                                                             Date: 
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/͛ĚůŝŬĞƚŽƐƚĂƌƚďǇƚŚĂŶŬŝŶŐǇŽƵǀĞƌǇŵƵĐŚĨŽƌŵĂŬŝŶŐƚŝŵĞƚŽƚĂŬĞƉĂƌƚŝŶƚŚŝƐƐƚƵĚǇ͘/͛ŵ
:ƵůŝĞ^ĂƵŶĚĞƌƐ͕ĂŶĚƚŚŝƐƐƚƵĚǇĨŽƌŵƐƉĂƌƚŽĨŵǇWŚƌĞƐĞĂƌĐŚ͕ĂŶĚƚŚŝƐŝƐ΀ŶĂŵĞŽĨƌĞƐĞĂƌĐŚ
ĂƐƐŝƐƚĂŶƚ΁͕ǁŚŽŝƐŐŽŝŶŐƚŽŽďƐĞƌǀĞƚŚĞŝŶƚĞƌǀŝĞǁĂŶĚƚĂŬĞŶŽƚĞƐŽĨĂŶǇƚŚŝŶŐ/ŵĂǇŵŝƐƐ͘/Ĩ
ŝƚ͛ƐŽŬǁŝƚŚǇŽƵ͕/͛ĚĂůƐŽůŝŬĞƚŽƚĂƉĞƌĞĐŽƌĚƚŚĞŝŶƚĞƌǀŝĞǁƐŽ/ĐĂŶŐŽďĂĐŬůĂƚĞƌƚŽůŝƐƚĞŶƚŽ
ĂŶƐǁĞƌƐƚŽƋƵĞƐƚŝŽŶƐĞƚĐ͘ŶǇŝĚĞŶƚŝĨǇŝŶŐŝŶĨŽƌŵĂƚŝŽŶƐƵĐŚĂƐǇŽƵƌŶĂŵĞǁŝůůďĞƐƚŽƌĞĚ
ƐĞƉĂƌĂƚĞůǇƚŽƚŚĞƚĂƉĞĂŶĚĂŶǇƚƌĂŶƐĐƌŝƉƚƐ͘ƌĞǇŽƵŚĂƉƉǇĨŽƌŵĞƚŽƉƌŽĐĞĞĚ͍

'ƌĞĂƚ͕/͛ĚůŝŬĞƚŽƐƚƌĞƐƐƚŚĂƚǇŽƵƌƉĂƌƚŝĐŝƉĂƚŝŽŶŝŶƚŚŝƐŝƐĐŽŵƉůĞƚĞůǇǀŽůƵŶƚĂƌǇ͕ĂŶĚǇŽƵĂƌĞ
ĂďůĞƚŽǁŝƚŚĚƌĂǁĂƚĂŶǇƚŝŵĞǁŝƚŚŽƵƚƉƌĞũƵĚŝĐĞ͘

KŬ͕/͛ĚůŝŬĞƚŽƐƚĂƌƚŽĨĨǁŝƚŚƐŽŵĞŐĞŶĞƌŝĐƚŽƉŽĨŵŝŶĚĂƐƐŽĐŝĂƚŝŽŶƐĂďŽƵƚƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ͘
ǇƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ/ŵĞĂŶďŽƚŚƐƚƌƵĐƚƵƌĞĚĂĐƚŝǀŝƚŝĞƐ;ƐƵĐŚĂƐŽƌŐĂŶŝƐĞĚƐƉŽƌƚĂŶĚŐĂŵĞƐͿ
ĂŶĚŶŽŶͲƐƚƌƵĐƚƵƌĞĚĂĐƚŝǀŝƚŝĞƐƐƵĐŚĂƐǁĂůŬŝŶŐƚŽƐĐŚŽŽů͕ĨƌĞĞƉůĂǇĂŶĚďŝŬĞƌŝĚŝŶŐĨŽƌĨƵŶ͘/͛ŵ
ŐŽŝŶŐƚŽƐƚĂƌƚĂƐĞŶƚĞŶĐĞ͕ĂŶĚ/͛ĚůŝŬĞǇŽƵƚŽĨŝŶŝƐŚŝƚǁŝƚŚǁŚĂƚĞǀĞƌƉŽƉƐŝŶƚŽǇŽƵƌŵŝŶĚ
ĨŝƌƐƚ͘&ŽƌĞǆĂŵƉůĞ͕/ŵĂǇƐĂǇ͕͞ǆĞƌĐŝƐĞŝƐ͙͟͕ĂŶĚǇŽƵŵĂǇƐĂǇ͞^ŽŵĞƚŚŝŶŐ/ĚŽŶ͛ƚĚŽǀĞƌǇ
ŽĨƚĞŶ͟Žƌ͞^ŽŵĞƚŚŝŶŐ/ůŽǀĞƚŽĚŽ͘͟ŽĞƐƚŚĂƚŵĂŬĞƐĞŶƐĞ͍

ϭ͘ tŚĞŶ/ǁĂƐĂĐŚŝůĚ͕ƐƉŽƌƚǁĂƐ͙
Ϯ͘ ƐĂƉĂƌĞŶƚ/ƚŚŝŶŬŝƚŝƐŝŵƉŽƌƚĂŶƚƚŚĂƚŵǇĐŚŝůĚ͙
ϯ͘ WŚǇƐŝĐĂůĂĐƚŝǀŝƚǇŝƐ͙


dŚĂŶŬǇŽƵĨŽƌƚŚĂƚʹŶŽǁ/͛ůůĂƐŬƐŽŵĞƋƵĞƐƚŝŽŶƐƐƉĞĐŝĨŝĐĂůůǇƌĞŐĂƌĚŝŶŐǇŽƵƌĚĂƵŐŚƚĞƌ͛Ɛ
ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ͘

ϭ͘ ,ŽǁĚŽǇŽƵĨĞĞůĂďŽƵƚǇŽƵƌĚĂƵŐŚƚĞƌƉĂƌƚŝĐŝƉĂƚŝŶŐŝŶƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ͍

Ϯ͘ ŽǇŽƵŚĂǀĞĐŽŶĐĞƌŶƐĂďŽƵƚǇŽƵƌĚĂƵŐŚƚĞƌďĞŝŶŐƉŚǇƐŝĐĂůůǇĂĐƚŝǀĞ͍;WƌŽŵƉƚƐ͗
ǁŚĂƚĂƌĞƚŚĞƐĞ͍tŚǇŶŽƚ͍Ϳ

ϯ͘ ,ŽǁĚŽǇŽƵƚŚŝŶŬǇŽƵƌĚĂƵŐŚƚĞƌĨĞĞůƐĂďŽƵƚďĞŝŶŐƉŚǇƐŝĐĂůůǇĂĐƚŝǀĞ͍

ϰ͘ tŚĂƚĂƌĞƐŽŵĞŽĨƚŚĞƚŚŝŶŐƐǇŽƵĚŽƚŽƐƵƉƉŽƌƚǇŽƵƌĚĂƵŐŚƚĞƌƚŽďĞƉŚǇƐŝĐĂůůǇ
ĂĐƚŝǀĞ͍;WƌŽŵƉƚƐ͗ĐĂŶǇŽƵƚĞůůŵĞŵŽƌĞĂďŽƵƚƚŚĞƐĞƚŚŝŶŐƐ͍Ϳ

ϱ͘ /ŶǁŚĂƚǁĂǇƐĚŽǇŽƵĞŶĐŽƵƌĂŐĞǇŽƵƌĚĂƵŐŚƚĞƌƚŽďĞƉŚǇƐŝĐĂůůǇĂĐƚŝǀĞ͍,ĂƐƚŚŝƐ
ĐŚĂŶŐĞĚŽǀĞƌƚŝŵĞ͍

ϲ͘ ŽǇŽƵŚĂǀĞĂŶǇƌƵůĞƐƌĞŐĂƌĚŝŶŐǇŽƵƌĚĂƵŐŚƚĞƌ͛ƐƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ͍

ϳ͘ tŚĂƚƚǇƉĞƐŽĨĂĐƚŝǀŝƚŝĞƐĚŽǇŽƵƉƌĞĨĞƌǇŽƵƌĚĂƵŐŚƚĞƌƚŽĚŽĂĨƚĞƌƐĐŚŽŽů͍
;WƌŽŵƉƚƐ͗ǁŚǇ͍ͿKŶƚŚĞǁĞĞŬĞŶĚ͍;WƌŽŵƉƚƐ͗ǁŚǇ͍ͿtŚĂƚĚŽǇŽƵĚŽƚŽĞŶƐƵƌĞ
ƐŚĞƚĂŬĞƐƉĂƌƚŝŶƚŚĞƐĞĂĐƚŝǀŝƚŝĞƐ͍

ϴ͘ ŽǇŽƵĞǀĞƌŚĂǀĞĂŶǇƉƌŽďůĞŵƐŐĞƚƚŝŶŐǇŽƵƌĚĂƵŐŚƚĞƌƚŽƉĂƌƚŝĐŝƉĂƚĞŝŶƉŚǇƐŝĐĂů
ĂĐƚŝǀŝƚǇ͍;WƌŽŵƉƚƐ͗ǁŚĂƚƐŽƌƚƐŽĨƉƌŽďůĞŵƐĂŶĚǁŚǇ͍͕ǁŚĂƚƐŽƌƚƐŽĨƐƚƌĂƚĞŐŝĞƐ
ĚŽǇŽƵĞŵƉůŽǇƚŽŽǀĞƌĐŽŵĞƚŚĞƐĞƉƌŽďůĞŵƐ͍Ϳ

ϵ͘ ŽǇŽƵĂŶĚǇŽƵƌƉĂƌƚŶĞƌ;ŝĨĂƉƉůŝĐĂďůĞͿƐŚĂƌĞƐŝŵŝůĂƌǀŝĞǁƐĂďŽƵƚǇŽƵƌ
ĚĂƵŐŚƚĞƌ͛ƐƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ͍;WƌŽŵƉƚƐ͗ǁŚǇͬǁŚǇŶŽƚ͍ŚŽǁĚŽĞƐƚŚŝƐŝŵƉĂĐƚŽŶ
ǇŽƵƌĚĂƵŐŚƚĞƌ͛ƐĂĐƚŝǀŝƚǇůĞǀĞůƐ͍Ϳ

ϭϬ͘ ŽǇŽƵĨĞĞůĂŶǇĚŝĨĨĞƌĞŶƚůǇĂďŽƵƚǇŽƵƌĚĂƵŐŚƚĞƌƉĂƌƚŝĐŝƉĂƚŝŶŐŝŶƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ
ĐŽŵƉĂƌĞĚƚŽŚĞƌƐŝďůŝŶŐƐ;ǁŚĞƌĞĂƉƉƌŽƉƌŝĂƚĞͿ͍
281

ϭϭ͘ ,ŽǁĐĂŶƉĂƌĞŶƚƐďĞƐƚĞŶĐŽƵƌĂŐĞƚŚĞŝƌĚĂƵŐŚƚĞƌƐƚŽďĞƉŚǇƐŝĐĂůůǇĂĐƚŝǀĞ͍
;WƌŽŵƉƚƐ͗ŚĂǀĞǇŽƵƐĞĞŶĂŶǇƌĞĂůůǇŐŽŽĚĞǆĂŵƉůĞƐŽĨƚŚŝŶŐƐƉĂƌĞŶƚƐĐĂŶĚŽƚŽ
ĞŶĐŽƵƌĂŐĞƚŚĞŝƌĚĂƵŐŚƚĞƌ͛ƐƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ͍Ϳ

dŚĂŶŬƐǀĞƌǇŵƵĐŚĨŽƌƚŚĂƚ͘ƐĚĞƐĐƌŝďĞĚŝŶƚŚĞWůĂŝŶ>ĂŶŐƵĂŐĞ^ƚĂƚĞŵĞŶƚ͕/ĂŵŝŶƚĞƌĞƐƚĞĚŝŶ
ĞǆƉůŽƌŝŶŐŚŽǁǇŽƵƌƌĞůĂƚŝŽŶƐŚŝƉǁŝƚŚǇŽƵƌĚĂƵŐŚƚĞƌĂĨĨĞĐƚƐŚĞƌƉĂƌƚŝĐŝƉĂƚŝŽŶŝŶƉŚǇƐŝĐĂů
ĂĐƚŝǀŝƚǇ͘/ǁŽƵůĚůŝŬĞƚŽĂƐŬǇŽƵĂƐĞƌŝĞƐŽĨƐƚĂŶĚĂƌĚƋƵĞƐƚŝŽŶƐƚŚĂƚŚĂǀĞďĞĞŶĚĞǀĞůŽƉĞĚƚŽ
ŝĚĞŶƚŝĨǇǁŚĂƚƐŽƌƚŽĨƐƚƌĂƚĞŐŝĞƐĂŶĚŝŶƚĞƌĂĐƚŝŽŶƐƉĂƌĞŶƚƐŚĂǀĞǁŝƚŚƚŚĞŝƌĐŚŝůĚƌĞŶ͘WůĞĂƐĞ
ŝŶĚŝĐĂƚĞŚŽǁŽĨƚĞŶƚŚĞĨŽůůŽǁŝŶŐƐƚĂƚĞŵĞŶƚƐĂƉƉůǇƚŽǇŽƵĂŶĚǇŽƵƌĚĂƵŐŚƚĞƌďǇƉŽŝŶƚŝŶŐƚŽ
ƚŚĞĐŽƌƌĞĐƚŽƉƚŝŽŶŽŶƚŚŝƐĐĂƌĚ;ŽƉƚŝŽŶƐĂƌĞ͚ŶĞǀĞƌ͕͛͚ƌĂƌĞůǇ͕͛͚ƐŽŵĞƚŝŵĞƐ͕͛͚ŽĨƚĞŶ͕͛͚ĂůǁĂǇƐ͛Ϳ͘

ϭ͘ /ƚĞůůŵǇĚĂƵŐŚƚĞƌŚŽǁŚĂƉƉǇƐŚĞŵĂŬĞƐŵĞ͘
Ϯ͘ /ůŝƐƚĞŶƚŽƌĞĂƐŽŶƐǁŚǇŵǇĚĂƵŐŚƚĞƌŵŝŐŚƚŶŽƚǁĂŶƚƚŽĚŽƐŽŵĞƚŚŝŶŐ/ĂƐŬŚĞƌ
ƚŽĚŽ͘
ϯ͘ /ďĞĐŽŵĞĂŶŶŽǇĞĚĂŶĚŝŵƉĂƚŝĞŶƚǁŚĞŶŵǇĚĂƵŐŚƚĞƌĚŝƐŽďĞǇƐŵĞ͘
ϰ͘ /ďĞĐŽŵĞŝƌƌŝƚĂƚĞĚĂŶĚŝŵƉĂƚŝĞŶƚǁŚĞŶŵǇĚĂƵŐŚƚĞƌĚĂǁĚůĞƐŽƌŝƐĂŶŶŽǇŝŶŐ͘
ϱ͘ /ĂŵĐůĞĂƌĂďŽƵƚŵǇƉĂƌĞŶƚĂůƌŽůĞ͘
ϲ͘ /ŵĂŬĞĚĞĐŝƐŝŽŶƐŝŶĐŽŶƐƵůƚĂƚŝŽŶǁŝƚŚŵǇĚĂƵŐŚƚĞƌ͘
ϳ͘ /ĞŶĐŽƵƌĂŐĞŵǇĚĂƵŐŚƚĞƌƚŽƚĞůůŵĞǁŚĂƚƐŚĞŝƐƚŚŝŶŬŝŶŐĂŶĚĨĞĞůŝŶŐ͘
ϴ͘ /ůĞƚŵǇĚĂƵŐŚƚĞƌĞǆƉƌĞƐƐĨĞĞůŝŶŐƐĂďŽƵƚďĞŝŶŐƉƵŶŝƐŚĞĚŽƌƌĞƐƚƌŝĐƚĞĚ͘
ϵ͘ /ĂŵĨŝƌŵǁŝƚŚŵǇĚĂƵŐŚƚĞƌ͘
ϭϬ͘ /ŚĂǀĞƚŚĞĨŝŶĂůƐĂǇǁŝƚŚŵǇĚĂƵŐŚƚĞƌ͘
ϭϭ͘ /ĐŽŶĨƌŽŶƚŵǇĚĂƵŐŚƚĞƌǁŚĞŶƐŚĞĚŽĞƐŶŽƚĚŽĂƐ/ƐĂǇ͘
ϭϮ͘ /ŐŝǀĞŵǇĚĂƵŐŚƚĞƌƌĞĂƐŽŶƐĨŽƌŵǇĚŝƌĞĐƚŝŽŶƐ͘
ϭϯ͘ /ƐĞĞƚŽŝƚƚŚĂƚŵǇĚĂƵŐŚƚĞƌĚŽĞƐǁŚĂƚƐŚĞŝƐƚŽůĚ͘
ϭϰ͘ /ƉƵŶŝƐŚŵǇĚĂƵŐŚƚĞƌĨŽƌĚŝƐŽďĞĚŝĞŶĐĞ͘
ϭϱ͘ /ŵĂŬĞĐůĞĂƌƌƵůĞƐĨŽƌŵǇĚĂƵŐŚƚĞƌƚŽĨŽůůŽǁ͘
ϭϲ͘ /ƵƐĞĂŐĞŶƚůĞŵĂŶŶĞƌǁŝƚŚŵǇĚĂƵŐŚƚĞƌ͘
ϭϳ͘ /ĂŵĐŽŶƐŝƐƚĞŶƚǁŝƚŚŵǇĚŝƐĐŝƉůŝŶĞƚĞĐŚŶŝƋƵĞƐ͘
ϭϴ͘ DǇĚĂƵŐŚƚĞƌǁŝŶƐĂƌŐƵŵĞŶƚƐǁŝƚŚŵĞ͘
ϭϵ͘ DǇĚĂƵŐŚƚĞƌŶĂŐƐŵĞŝŶƚŽĐŚĂŶŐŝŶŐŵǇŵŝŶĚ͘
ϮϬ͘ /ŝŐŶŽƌĞŵǇĚĂƵŐŚƚĞƌ͛ƐŵŝƐďĞŚĂǀŝŽƵƌ͘
Ϯϭ͘ /ůĞƚŵǇƐĞůĨďĞƚĂůŬĞĚŽƵƚŽĨƚŚŝŶŐƐďǇŵǇĚĂƵŐŚƚĞƌ͘


KŬ͕ǁĞ͛ƌĞĨŝŶŝƐŚĞĚǁŝƚŚƚŚĞĨŽƌŵĂůƉĂƌƚŽĨƚŚĞŝŶƚĞƌǀŝĞǁͲŝƐƚŚĞƌĞĂŶǇƚŚŝŶŐĞůƐĞǇŽƵ͛ĚůŝŬĞƚŽ
ĂĚĚďĞĨŽƌĞǁĞĨŝŶŝƐŚ͍/ǁŽŶĚĞƌŝĨ/ĐŽƵůĚůĞĂǀĞƚŚŝƐƐŚŽƌƚĚĞŵŽŐƌĂƉŚŝĐĂŶĚƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ
ƋƵĞƐƚŝŽŶŶĂŝƌĞĨŽƌǇŽƵƚŽĐŽŵƉůĞƚĞʹŝƚǁŝůůƚĂŬĞĂƉƉƌŽǆŝŵĂƚĞůǇϭϬŵŝŶƵƚĞƐĂŶĚ/ǁŝůůĐŽůůĞĐƚ
ŝƚĂĨƚĞƌ/͛ǀĞĨŝŶŝƐŚĞĚƐƉĞĂŬŝŶŐǁŝƚŚǇŽƵƌĚĂƵŐŚƚĞƌ͘dŚĂŶŬǇŽƵĂŐĂŝŶĨŽƌŵĂŬŝŶŐƚŚĞƚŝŵĞƚŽ
ƐƉĞĂŬǁŝƚŚŵĞ͕ŝƚŝƐŵƵĐŚĂƉƉƌĞĐŝĂƚĞĚ͘
282
PARENT SELF COMPLETE QUESTIONNAIRE 
This short questionnaire will take approximately 10 minutes to complete and I 
will collect it after I’ve finished speaking with your daughter.  Please place the 
completed questionnaire in the attached envelope. 
This first group of questions asks about your own physical activity levels: 
1. IN THE LAST WEEK how many times have you walked continuously, for at 
least 10 minutes, for recreation/exercise or to get to or from places? 
  
 ______ times 
2. What do you estimate was the total time that you spent walking in this way 
IN THE LAST WEEK?   
 ______ hours / ______ minutes 
3. IN THE LAST WEEK how many times did you do any vigorous gardening or 
heavy work around the yard which made you breathe harder or puff and pant? 
 ______ times 
4. What do you estimate was the total time that you spent doing vigorous 
gardening or heavy work around the yard IN THE LAST WEEK? 
 ______ hours / ______ minutes 
The next question excludes household chores or gardening or yardwork 
5.  IN THE LAST WEEK, how many times did you do any vigorous physical 
activity which made you breathe harder or puff and pant? (e.g. jogging, cycling, 
aerobics, competitive tennis, etc) 
  
 ______ times 
6. What do you estimate was the total time that you spent doing this vigorous 
physical activity IN THE LAST WEEK? 
 ______ hours / ______ minutes 
PLEASE TURN THE PAGE
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The next question excludes household chores or gardening or yardwork 
7. IN THE LAST WEEK how many times did you do any other more moderate 
physical activity that you haven't already mentioned? (e.g. gentle swimming, social 
tennis, golf etc) 
 ______ times 
8. What do you estimate was the total time that you spent doing these activities 
IN THE LAST WEEK? 
 ______ hours / ______ minutes 
These final questions ask information about you and your family: 
1. How old are you?   years  
2. What is your relationship to the child?     
3. What is your highest level of schooling? (please tick one box) 
 never attended school 
 primary school 
 some high school 
 completed high school 
 technical or trade school certificate/apprenticeship 
 university or tertiary qualification 
4. Which one of the following best describes your employment status? 
(please tick one box) 
 employed full time    retired 
 employed part time    unemployed 
 home-duties full time    other   
 student 
  
5. What is your current marital status? (please tick one box) 
 married     divorced 
 defacto/living together   widowed 
 separated     never married 
6. How many children do you have?   
Thank you again for your participation – please place this questionnaire in the 
envelope provided. 
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dŚĂŶŬǇŽƵĂŐĂŝŶĨŽƌĂŐƌĞĞŝŶŐƚŽƉĂƌƚŝĐŝƉĂƚĞŝŶƚŚŝƐŝŶƚĞƌǀŝĞǁʹǇŽƵƌƉĂƌƚŝĐŝƉĂƚŝŽŶŝƐǀĞƌǇ
ǀĂůƵĂďůĞƚŽƚŚŝƐƐƚƵĚǇ͘/͛ŵ:ƵůŝĞ^ĂƵŶĚĞƌƐ͕ĂŶĚƚŚŝƐƐƚƵĚǇĨŽƌŵƐƉĂƌƚŽĨŵǇWŚƌĞƐĞĂƌĐŚ͕ĂŶĚ
ƚŚŝƐŝƐ΀ŶĂŵĞŽĨƌĞƐĞĂƌĐŚĂƐƐŝƐƚĂŶƚ΁͕ǁŚŽŝƐŐŽŝŶŐƚŽŽďƐĞƌǀĞƚŚĞŝŶƚĞƌǀŝĞǁĂŶĚƚĂŬĞŶŽƚĞƐŽĨ
ĂŶǇƚŚŝŶŐ/ŵĂǇŵŝƐƐ͘/Ĩŝƚ͛ƐŽŬǁŝƚŚǇŽƵ͕/͛ĚĂůƐŽůŝŬĞƚŽƚĂƉĞƌĞĐŽƌĚƚŚĞŝŶƚĞƌǀŝĞǁƐŽ/ĐĂŶŐŽ
ďĂĐŬůĂƚĞƌƚŽůŝƐƚĞŶƚŽĂŶƐǁĞƌƐƚŽƋƵĞƐƚŝŽŶƐĞƚĐ͘ŶǇŝĚĞŶƚŝĨǇŝŶŐŝŶĨŽƌŵĂƚŝŽŶƐƵĐŚĂƐǇŽƵƌ
ŶĂŵĞǁŝůůďĞƐƚŽƌĞĚƐĞƉĂƌĂƚĞůǇƚŽƚŚĞƚĂƉĞĂŶĚĂŶǇƚƌĂŶƐĐƌŝƉƚƐ͘ƌĞǇŽƵŚĂƉƉǇĨŽƌŵĞƚŽ
ƉƌŽĐĞĞĚ͍

/ĨǇŽƵĚŽŶ͛ƚŵŝŶĚ͕/͛ĚůŝŬĞ͚ŶĂŵĞŽĨƐƵďũĞĐƚ͛ƚŽĂŶƐǁĞƌĞĂĐŚƋƵĞƐƚŝŽŶĨŝƌƐƚ͕ƚŚĞŶ͚ŶĂŵĞŽĨ
ƐŝďůŝŶŐ͛ĐĂŶŚĂǀĞƚŚĞŝƌƐĂǇĂĨƚĞƌǁĂƌĚ͘ŽĞƐƚŚĂƚƐŽƵŶĚŽŬ͍

/͛ĚůŝŬĞƚŽƐƚĂƌƚŽĨĨǁŝƚŚƐŽŵĞŐĞŶĞƌŝĐƚŽƉŽĨŵŝŶĚĂƐƐŽĐŝĂƚŝŽŶƐĂďŽƵƚƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ͘Ǉ
ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ/ŵĞĂŶďŽƚŚƐƚƌƵĐƚƵƌĞĚĂĐƚŝǀŝƚŝĞƐ;ƐƵĐŚĂƐŽƌŐĂŶŝƐĞĚƐƉŽƌƚĂŶĚŐĂŵĞƐͿĂŶĚ
ŶŽŶͲƐƚƌƵĐƚƵƌĞĚĂĐƚŝǀŝƚŝĞƐƐƵĐŚĂƐǁĂůŬŝŶŐƚŽƐĐŚŽŽů͕ĨƌĞĞƉůĂǇĂŶĚďŝŬĞƌŝĚŝŶŐĨŽƌĨƵŶ͘/͛ŵ
ŐŽŝŶŐƚŽƐƚĂƌƚĂƐĞŶƚĞŶĐĞ͕ĂŶĚ/͛ĚůŝŬĞǇŽƵƚŽĨŝŶŝƐŚŝƚǁŝƚŚǁŚĂƚĞǀĞƌƉŽƉƐŝŶƚŽǇŽƵƌŵŝŶĚ
ĨŝƌƐƚ͘&ŽƌĞǆĂŵƉůĞ͕/ŵĂǇƐĂǇ͕͞ǆĞƌĐŝƐĞŝƐ͙͟͕ĂŶĚǇŽƵŵĂǇƐĂǇ͞^ŽŵĞƚŚŝŶŐ/ĚŽŶ͛ƚĚŽǀĞƌǇ
ŽĨƚĞŶ͟Žƌ͞^ŽŵĞƚŚŝŶŐ/ůŽǀĞƚŽĚŽ͘͟ŽĞƐƚŚĂƚŵĂŬĞƐĞŶƐĞ͍

ϭ͘ dŽŵĞ͕ƐƉŽƌƚŝƐ͙
Ϯ͘ WŚǇƐŝĐĂůĂĐƚŝǀŝƚǇŵĂŬĞƐŵĞĨĞĞů͙
ϯ͘ DǇĨƌŝĞŶĚƐƚŚŝŶŬƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇŝƐ͙
ϰ͘ DǇƉĂƌĞŶƚƐƚŚŝŶŬƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇŝƐ͙


dŚĂŶŬǇŽƵĨŽƌƚŚĂƚ͘EŽǁ/͛ŵŐŽŝŶŐƚŽĂƐŬƐŽŵĞƋƵĞƐƚŝŽŶƐĂďŽƵƚǇŽƵƌĨĞĞůŝŶŐƐĂďŽƵƚ
ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇĂŶĚǁŚĂƚǇŽƵƌƉĂƌĞŶƚƐƚŚŝŶŬĂďŽƵƚƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ;ƐƵďũĞĐƚƚŽĂŶƐǁĞƌ
ĨŝƌƐƚ͕ƚŚĞŶƐŝďůŝŶŐͿ͘

ϭ͘ tŚĂƚĚŽǇŽƵůŝŬĞĂďŽƵƚƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ͍

Ϯ͘ tŚĂƚĚŽǇŽƵĚŝƐůŝŬĞĂďŽƵƚƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ͍

ϯ͘ /ŶǁŚĂƚǁĂǇĚŽǇŽƵƌƉĂƌĞŶƚƐŚĞůƉǇŽƵƚŽďĞƉŚǇƐŝĐĂůůǇĂĐƚŝǀĞ͍

ϰ͘ tŚŽĚĞĐŝĚĞƐǁŚĂƚƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇǇŽƵĐĂŶĚŽ͍

ϱ͘ tŚĂƚƐŽƌƚŽĨƌƵůĞƐĚŽǇŽƵƌƉĂƌĞŶƚƐŚĂǀĞĂďŽƵƚǁŚĂƚǇŽƵĐĂŶĚŽĂĨƚĞƌƐĐŚŽŽůĂŶĚŽŶ
ǁĞĞŬĞŶĚƐ͍

ϲ͘ ƌĞƚŚĞƌĞĂŶǇƚŚŝŶŐƐƚŚĂƚǇŽƵƌƉĂƌĞŶƚƐĚŽƚŚĂƚƐƚŽƉǇŽƵĨƌŽŵďĞŝŶŐƉŚǇƐŝĐĂůůǇ
ĂĐƚŝǀĞ͍

ϳ͘ ,ŽǁĐŽƵůĚǇŽƵƌƉĂƌĞŶƚƐŵĂŬĞŝƚĞĂƐŝĞƌĨŽƌǇŽƵƚŽďĞĂĐƚŝǀĞ͍

ϴ͘ ,ŽǁĚŽĞƐŚĂǀŝŶŐĂďƌŽƚŚĞƌͬƐŝƐƚĞƌĂĨĨĞĐƚǇŽƵƌƉĂƌƚŝĐŝƉĂƚŝŽŶŝŶƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ͍
;WƌŽŵƉƚ͗ŝŶǁŚĂƚǁĂǇ͍Ϳ

ϵ͘ ,ŽǁŚĂƐǇŽƵƌƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇĐŚĂŶŐĞĚĂƐǇŽƵŚĂǀĞŐŽƚŽůĚĞƌ͍;/ĨƐŽ͕ǁŚǇ͍Ϳ

ϭϬ͘ ,ĂƐƚŚĞǁĂǇǇŽƵƌƉĂƌĞŶƚƐƐƵƉƉŽƌƚǇŽƵƌƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇĐŚĂŶŐĞĚĂƐǇŽƵŐĞƚŽůĚĞƌ͍
;/ĨƐŽ͕ŚŽǁ͍,ĂǀĞƚŚĞŝƌƌƵůĞƐĂďŽƵƚƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇĐŚĂŶŐĞĚ͍Ϳ


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dŚĂŶŬƐǀĞƌǇŵƵĐŚĨŽƌƚŚĂƚ͘/ǁŽƵůĚŶŽǁůŝŬĞƚŽĂƐŬǇŽƵĂĨĞǁƋƵĞƐƚŝŽŶƐƚŚĂƚŚĂǀĞďĞĞŶ
ĚĞǀĞůŽƉĞĚƚŽŝĚĞŶƚŝĨǇǁŚĂƚƐŽƌƚŽĨŝŶƚĞƌĂĐƚŝŽŶƐŬŝĚƐŚĂǀĞǁŝƚŚƚŚĞŝƌƉĂƌĞŶƚƐ͘WůĞĂƐĞŝŶĚŝĐĂƚĞ
ŚŽǁŽĨƚĞŶƚŚĞĨŽůůŽǁŝŶŐƐƚĂƚĞŵĞŶƚƐĂƉƉůǇƚŽǇŽƵĂŶĚǇŽƵƌƉĂƌĞŶƚƐďǇƉŽŝŶƚŝŶŐƚŽƚŚĞ
ĐŽƌƌĞĐƚŽƉƚŝŽŶŽŶƚŚŝƐĐĂƌĚ;ŽƉƚŝŽŶƐĂƌĞ͚ŶĞǀĞƌ͕͛͚ƌĂƌĞůǇ͕͛͚ƐŽŵĞƚŝŵĞƐ͕͛͚ŽĨƚĞŶ͕͛͚ĂůǁĂǇƐ͛Ϳ͘

ϭϭ͘ DǇƉĂƌĞŶƚƐŵĂŬĞĚĞĐŝƐŝŽŶƐŝŶĐŽŶƐƵůƚĂƚŝŽŶǁŝƚŚŵĞ͘
ϭϮ͘ DǇƉĂƌĞŶƚƐĞŶĐŽƵƌĂŐĞŵĞƚŽƚĞůůƚŚĞŵǁŚĂƚ/ĂŵƚŚŝŶŬŝŶŐĂŶĚĨĞĞůŝŶŐ͘
ϭϯ͘ DǇƉĂƌĞŶƚƐďĞĐŽŵĞĂŶŶŽǇĞĚĂŶĚŝŵƉĂƚŝĞŶƚŝĨ/ĚŝƐŽďĞǇƚŚĞŵ͘
ϭϰ͘ DǇƉĂƌĞŶƚƐŵĂŬĞĐůĞĂƌƌƵůĞƐĨŽƌŵĞƚŽĨŽůůŽǁ͘
ϭϱ͘ DǇƉĂƌĞŶƚƐŝŐŶŽƌĞŵǇŵŝƐďĞŚĂǀŝŽƵƌ͘
ϭϲ͘ /ĐĂŶƚĂůŬŵǇƉĂƌĞŶƚƐŽƵƚŽĨƚŚŝŶŐƐ͘
ϭϳ͘ DǇƉĂƌĞŶƚƐŐŝǀĞŵĞƌĞĂƐŽŶƐĨŽƌƚŚĞŝƌĚŝƌĞĐƚŝŽŶƐ͘
ϭϴ͘ DǇƉĂƌĞŶƚƐĐŽŶĨƌŽŶƚŵĞǁŚĞŶ/ĚŽŶŽƚĚŽĂƐƚŚĞǇƐĂǇ͘


dŚĂŶŬǇŽƵǀĞƌǇŵƵĐŚʹǁĞ͛ƌĞĂůŵŽƐƚĨŝŶŝƐŚĞĚŶŽǁ͘KŶĞůĂƐƚƋƵĞƐƚŝŽŶͲ/͛ĚũƵƐƚůŝŬĞƚŽŐĞƚĂŶ
ŝŶĚŝĐĂƚŝŽŶŽĨŚŽǁŵƵĐŚƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇǇŽƵĚŽ͘;ƋƵĞƐƚŝŽŶĂƐŬĞĚŽĨŐŝƌů͕ƚŚĞŶƐŝďůŝŶŐŝĨ
ƉƌĞƐĞŶƚͿ

ϭ͘ KŶŚŽǁŵĂŶǇŽĨƚŚĞƉĂƐƚϳĚĂǇƐĚŝĚǇŽƵƉĂƌƚŝĐŝƉĂƚĞŝŶƐƉŽƌƚ͕ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ͕ŽƌĂĐƚŝǀĞ
ƉůĂǇĨŽƌĂƚŽƚĂůŽĨĂƚůĞĂƐƚϲϬŵŝŶƵƚĞƐƉĞƌĚĂǇ͍dŚŝƐŝŶĐůƵĚĞƐŶĞƚďĂůů͕ďĂƐŬĞƚďĂůů͕ĨŽŽƚďĂůů͕
ƐǁŝŵŵŝŶŐ͕ĚĂŶĐŝŶŐŽƌŐǇŵŶĂƐƚŝĐƐ͕ƚĞŶŶŝƐ͕ǁĂůŬŝŶŐŽƌƌŝĚŝŶŐƚŽƐĐŚŽŽů͕ƐŬŝƉƉŝŶŐ͕Žƌ
ƌŽůůĞƌďůĂĚŝŶŐ͘


KŬ͕ǁĞ͛ƌĞƉƌĞƚƚǇŵƵĐŚĚŽŶĞŶŽǁ͘/ƐƚŚĞƌĞĂŶǇƚŚŝŶŐĞůƐĞǇŽƵ͛ĚůŝŬĞƚŽĂĚĚďĞĨŽƌĞǁĞĨŝŶŝƐŚ͍
dŚĂŶŬǇŽƵĂŐĂŝŶĨŽƌŵĂŬŝŶŐƚŚĞƚŝŵĞƚŽƐƉĞĂŬǁŝƚŚŵĞ͕ŝƚŝƐŵƵĐŚĂƉƉƌĞĐŝĂƚĞĚ͘
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
W>/E>E'h'^ddDEd

dK͗dŚĞWƌŝŶĐŝƉĂů 


WůĂŝŶ>ĂŶŐƵĂŐĞ^ƚĂƚĞŵĞŶƚ
ĂƚĞ͗:ƵůǇϮϬϭϮ
&ƵůůWƌŽũĞĐƚdŝƚůĞ͗WĂƌĞŶƚĂůĨĂĐŝůŝƚĂƚŝŽŶŽĨĂĚŽůĞƐĐĞŶƚŐŝƌůƐΖƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ
WƌŝŶĐŝƉĂůZĞƐĞĂƌĐŚĞƌ͗WƌŽĨĞƐƐŽƌ:Ž^ĂůŵŽŶ
^ƚƵĚĞŶƚZĞƐĞĂƌĐŚĞƌ͗ ƐƐŝƐƚĂŶƚWƌŽĨĞƐƐŽƌ:ƵůŝĞ^ĂƵŶĚĞƌƐ
ƐƐŽĐŝĂƚĞZĞƐĞĂƌĐŚĞƌ;ƐͿ͗ƌŶŶĂdŝŵƉĞƌŝŽ 


ĞĂƌWƌŝŶĐŝƉĂů͕

tĞĂƌĞĐƵƌƌĞŶƚůǇƌĞĐƌƵŝƚŝŶŐĨĞŵĂůĞƐƚƵĚĞŶƚƐŝŶǇĞĂƌƐϴ͕ϵĂŶĚϭϬĂŶĚƚŚĞŝƌƉĂƌĞŶƚƐƚŽ
ƉĂƌƚŝĐŝƉĂƚĞŝŶĂƌĞƐĞĂƌĐŚƉƌŽũĞĐƚǁŚŝĐŚĂŝŵƐƚŽŝŶǀĞƐƚŝŐĂƚĞƉĂƌĞŶƚĂůŝŶĨůƵĞŶĐĞƐŽŶŐŝƌůƐ͛
ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ͘dŚŝƐƐƚƵĚǇĂŝŵƐƚŽĂƐƐĞƐƐŵĞĂƐƵƌĞƐŽĨƐƚƌĂƚĞŐŝĞƐƉĂƌĞŶƚƐĞŵƉůŽǇƚŽ
ƐƵƉƉŽƌƚƚŚĞŝƌĚĂƵŐŚƚĞƌƐ͛ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ͕ĂƐǁĞůůĂƐŐŝƌůƐ͛ƉĞƌĐĞƉƚŝŽŶƐŽĨƚŚĞƐĞƐƚƌĂƚĞŐŝĞƐ͘
tĞĂƌĞŚŽƉŝŶŐƚŽƌĞĐƌƵŝƚŐŝƌůƐǁŚŽĂƌĞĂĐƚŝǀĞĂŶĚƚŚŽƐĞǁŚŽĂƌĞŝŶĂĐƚŝǀĞ͘

dŚĞƌĞƐĞĂƌĐŚƚĞĂŵĂƌĞĨƌŽŵƚŚĞĞŶƚƌĞĨŽƌWŚǇƐŝĐĂůĐƚŝǀŝƚǇĂŶĚEƵƚƌŝƚŝŽŶZĞƐĞĂƌĐŚ͕Ăƚ
ĞĂŬŝŶhŶŝǀĞƌƐŝƚǇŝŶDĞůďŽƵƌŶĞ͕ĂŶĚƚŚĞ^ĐŚŽŽůŽĨWŽƉƵůĂƚŝŽŶ,ĞĂůƚŚĂƚƚŚĞhŶŝǀĞƌƐŝƚǇŽĨ
tĞƐƚĞƌŶƵƐƚƌĂůŝĂ͕ĂŶĚŝŶĐůƵĚĞƐƐŝƐƚĂŶƚWƌŽĨĞƐƐŽƌ:ƵůŝĞ^ĂƵŶĚĞƌƐ͕WƌŽĨĞƐƐŽƌ:Ž^ĂůŵŽŶĂŶĚ
ƌŶŶĂdŝŵƉĞƌŝŽ͘KƵƌƚĞĂŵŚĂƐĂƐƚƌŽŶŐƚƌĂĐŬƌĞĐŽƌĚŝŶƌĞƐĞĂƌĐŚŝŶƚŽƚŚĞŚĞĂůƚŚ
ďĞŚĂǀŝŽƵƌƐŽĨǇŽƵŶŐƉĞŽƉůĞ͕ƉĂƌƚŝĐƵůĂƌůǇŝŶƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ͘dŚŝƐƐƚƵĚǇĨŽƌŵƐƉĂƌƚŽĨƚŚĞ
WŚƐƚƵĚŝĞƐŽĨ:ƵůŝĞ^ĂƵŶĚĞƌƐ͕ĂŶƐƐŝƐƚĂŶƚWƌŽĨĞƐƐŽƌŝŶƚŚĞ^ĐŚŽŽůŽĨWŽƉƵůĂƚŝŽŶ,ĞĂůƚŚĂƚ
ƚŚĞhŶŝǀĞƌƐŝƚǇŽĨtĞƐƚĞƌŶƵƐƚƌĂůŝĂ͘

tĞĂƌĞƐĞĞŬŝŶŐǇŽƵƌĐŽŶƐĞŶƚƚŽƌĞĐƌƵŝƚƉĂƌƚŝĐŝƉĂŶƚƐƚŚƌŽƵŐŚǇŽƵƌƐĐŚŽŽů͘&ĂŵŝůŝĞƐǁŚŽ
ĐŽŶƐĞŶƚƚŽƉĂƌƚŝĐŝƉĂƚĞǁŝůůďĞĂƐŬĞĚƚŽĐŽŵƉůĞƚĞĂŶŽŶůŝŶĞƋƵĞƐƚŝŽŶŶĂŝƌĞ͘dŚĞƋƵĞƐƚŝŽŶŶĂŝƌĞ
ǁŝůůŝŶǀŽůǀĞƐŽŵĞďƌŝĞĨƋƵĞƐƚŝŽŶƐĂďŽƵƚƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇƉĂƌƚŝĐŝƉĂƚŝŽŶĂŶĚǁĂǇƐŝŶǁŚŝĐŚ
ƚŚĞŝƌĚĂƵŐŚƚĞƌŝƐƐƵƉƉŽƌƚĞĚƚŽďĞƉŚǇƐŝĐĂůůǇĂĐƚŝǀĞ͘dŚĞƋƵĞƐƚŝŽŶŶĂŝƌĞǁŝůůƚĂŬĞ
ĂƉƉƌŽǆŝŵĂƚĞůǇϭϬŵŝŶƵƚĞƐƚŽĐŽŵƉůĞƚĞĂŶĚǁŝůůďĞĐŽŵƉůĞƚĞĚĂĨƚĞƌƐĐŚŽŽůŚŽƵƌƐŝŶƚŚĞ
ŚŽŵĞ͘dŽĐŽŵƉĞŶƐĂƚĞĨŽƌƚŚĞŝƌƚŝŵĞĚŽŶĂƚĞĚƚŽƚŚŝƐŝŵƉŽƌƚĂŶƚƌĞƐĞĂƌĐŚ͕ĞĂĐŚƉĂƌƚŝĐŝƉĂƚŝŶŐ
ĂĚŽůĞƐĐĞŶƚǁŝůůŐŽŝŶƚŽƚŚĞĚƌĂǁƚŽƌĞĐĞŝǀĞŽŶĞŽĨϭϬΨϱϬŝdƵŶĞƐǀŽƵĐŚĞƌƐĂŶĚĞĂĐŚ
ƉĂƌƚŝĐŝƉĂƚŝŶŐƉĂƌĞŶƚǁŝůůƌĞĐĞŝǀĞĂƚĞĂŽƌĐŽĨĨĞĞďĂŐ͘

WůĞĂƐĞďĞĂƐƐƵƌĞĚƚŚĂƚĂůůŝŶĨŽƌŵĂƚŝŽŶƉƌŽǀŝĚĞĚďǇƉĂƌƚŝĐŝƉĂŶƚƐǁŝůůƌĞŵĂŝŶƐƚƌŝĐƚůǇ
ĐŽŶĨŝĚĞŶƚŝĂů͘ůůŝĚĞŶƚŝĨǇŝŶŐŝŶĨŽƌŵĂƚŝŽŶ͕ƐƵĐŚĂƐŶĂŵĞƐĂŶĚĂĚĚƌĞƐƐĞƐ͕ǁŝůůďĞŬĞƉƚ
ƐĞƉĂƌĂƚĞůǇĨƌŽŵƚŚĞǁƌŝƚƚĞŶĐŽƉǇŽĨƌĞƐƵůƚƐ͕ĂŶĚǁŝůůďĞŝĚĞŶƚŝĨŝĞĚŽŶůǇďǇĂŶƵŵďĞƌ͘ůů
ŝŶĨŽƌŵĂƚŝŽŶǁŝůůďĞƐƚŽƌĞĚĂƚƚŚĞhŶŝǀĞƌƐŝƚǇŽĨtĞƐƚĞƌŶƵƐƚƌĂůŝĂŝŶĂůŽĐŬĞĚĨŝůŝŶŐĐĂďŝŶĞƚ͕
ĂŶĚǁŝůůďĞƌĞƚĂŝŶĞĚĨŽƌĂƚůĞĂƐƚĨŝǀĞǇĞĂƌƐĂĨƚĞƌƚŚĞƐƚƵĚǇĨŝŶŝƐŚĞƐ͘dŚĞŝŶĨŽƌŵĂƚŝŽŶ
ŐĂƚŚĞƌĞĚĚƵƌŝŶŐƚŚŝƐƐƚƵĚǇŵĂǇďĞƉƵďůŝƐŚĞĚŝŶƐĐŝĞŶƚŝĨŝĐůŝƚĞƌĂƚƵƌĞŽƌƉƌĞƐĞŶƚĞĚĂƚ
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ĐŽŶĨĞƌĞŶĐĞƐ͘KŶůǇƐƵŵŵĂƌǇŝŶĨŽƌŵĂƚŝŽŶǁŝůůďĞƉƌĞƐĞŶƚĞĚŚŽǁĞǀĞƌ͕ǁŝƚŚŶŽŝŶĨŽƌŵĂƚŝŽŶ
ŝŶĐůƵĚĞĚƚŚĂƚǁŽƵůĚĂůůŽǁƚŚĞŝĚĞŶƚŝĨŝĐĂƚŝŽŶŽĨĂŶǇŝŶĚŝǀŝĚƵĂůŽƌƐĐŚŽŽů͘

dŚŝƐŝƐĂŶŝŵƉŽƌƚĂŶƚƌĞƐĞĂƌĐŚƐƚƵĚǇ͕ŚŽǁĞǀĞƌǇŽƵƌƐĐŚŽŽůŝƐƵŶĚĞƌŶŽŽďůŝŐĂƚŝŽŶƚŽ
ƉĂƌƚŝĐŝƉĂƚĞ͕ĂŶĚŝĨǇŽƵĐŽŶƐĞŶƚƚŽĚŽƐŽǇŽƵĂƌĞĨƌĞĞƚŽǁŝƚŚĚƌĂǁĂƚĂŶǇƚŝŵĞ͕ĂŶĚĂŶǇ
ŝŶĨŽƌŵĂƚŝŽŶƉƌŽǀŝĚĞĚďǇǇŽƵƌƐĐŚŽŽůǁŝůůďĞĚĞƐƚƌŽǇĞĚ͘/ĨǇŽƵǁŝƐŚ͕ǇŽƵǁŝůůďĞƉƌŽǀŝĚĞĚ
ǁŝƚŚĂƐƵŵŵĂƌǇŽĨƚŚĞŽǀĞƌĂůůƌĞƐƵůƚƐ͘ƐĐŽŵƉĞŶƐĂƚŝŽŶĨŽƌǇŽƵƌƉĂƌƚŝĐŝƉĂƚŝŽŶ͕ƐƐŝƐƚĂŶƚ
WƌŽĨĞƐƐŽƌ:ƵůŝĞ^ĂƵŶĚĞƌƐǁŽƵůĚďĞǁŝůůŝŶŐƚŽŐŝǀĞĂƚĂůŬĂƚǇŽƵƌƐĐŚŽŽůĂƐƐĞŵďůǇŽƌƐŝŵŝůĂƌ
ŽŶƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇŽƌƉŽƉƵůĂƚŝŽŶŚĞĂůƚŚ͘

/ĨǇŽƵĐŽŶƐĞŶƚĨŽƌǇŽƵƌƐĐŚŽŽůƚŽƉĂƌƚŝĐŝƉĂƚĞŝŶƚŚŝƐƐƚƵĚǇ͕ƉůĞĂƐĞƐŝŐŶĂŶĚƌĞƚƵƌŶƚŚĞ
ĂƚƚĂĐŚĞĚĐŽŶƐĞŶƚĨŽƌŵǀŝĂĞŵĂŝů͘

/ĨǇŽƵŚĂǀĞĂŶǇƋƵĞƐƚŝŽŶƐĂďŽƵƚƚŚŝƐƐƚƵĚǇ͕ƉůĞĂƐĞĨĞĞůĨƌĞĞƚŽĐŽŶƚĂĐƚ:ƵůŝĞ^ĂƵŶĚĞƌƐ;Ϭϰϯϴ
ϬϱϴϱϯϳͿŽƌWƌŽĨĞƐƐŽƌ:Ž^ĂůŵŽŶ;ϬϯϵϮϱϭϳϮϱϰͿďĞƚǁĞĞŶϵĂŵĂŶĚϱƉŵǁĞĞŬĚĂǇƐ͘

zŽƵƌƐƐŝŶĐĞƌĞůǇ



:ƵůŝĞ^ĂƵŶĚĞƌƐ
ƐƐŝƐƚĂŶƚWƌŽĨĞƐƐŽƌ
^ĐŚŽŽůŽĨWŽƉƵůĂƚŝŽŶ,ĞĂůƚŚ
hŶŝǀĞƌƐŝƚǇŽĨtĞƐƚĞƌŶƵƐƚƌĂůŝĂ
WŚ͗ϲϰϴϴϭϯϬϱ
͗ũƵůŝĞ͘ƐĂƵŶĚĞƌƐΛƵǁĂ͘ĞĚƵ͘ĂƵ



ŽŵƉůĂŝŶƚƐ
/ĨǇŽƵŚĂǀĞĂŶǇĐŽŵƉůĂŝŶƚƐĂďŽƵƚĂŶǇĂƐƉĞĐƚŽĨƚŚĞƉƌŽũĞĐƚ͕ƚŚĞǁĂǇŝƚŝƐďĞŝŶŐĐŽŶĚƵĐƚĞĚŽƌ
ĂŶǇƋƵĞƐƚŝŽŶƐĂďŽƵƚǇŽƵƌƌŝŐŚƚƐĂƐĂƌĞƐĞĂƌĐŚƉĂƌƚŝĐŝƉĂŶƚ͕ƚŚĞŶǇŽƵŵĂǇĐŽŶƚĂĐƚ͗

dŚĞDĂŶĂŐĞƌ͕ZĞƐĞĂƌĐŚ/ŶƚĞŐƌŝƚǇ͕ĞĂŬŝŶhŶŝǀĞƌƐŝƚǇ͕ϮϮϭƵƌǁŽŽĚ,ŝŐŚǁĂǇ͕ƵƌǁŽŽĚ
sŝĐƚŽƌŝĂϯϭϮϱ͕dĞůĞƉŚŽŶĞ͗ϬϯϵϮϱϭϳϭϮϵ͕&ĂĐƐŝŵŝůĞ͗ϬϯϵϮϰϰϲϱϴϭ͖ƌĞƐĞĂƌĐŚͲ
ĞƚŚŝĐƐΛĚĞĂŬŝŶ͘ĞĚƵ͘ĂƵ

WůĞĂƐĞƋƵŽƚĞƉƌŽũĞĐƚŶƵŵďĞƌ͗,'Ͳ,ϭϰϴͺϮϬϭϭ


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

W>/E>E'h'^ddDEd


dŽ͗dŚĞWĂƌĞŶƚͬ'ƵĂƌĚŝĂŶ 
ĂƚĞ͗KĐƚŽďĞƌϮϬϭϮ
&ƵůůWƌŽũĞĐƚdŝƚůĞ͗WĂƌĞŶƚĂůĨĂĐŝůŝƚĂƚŝŽŶŽĨĂĚŽůĞƐĐĞŶƚŐŝƌůƐΖƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ
WƌŝŶĐŝƉĂůZĞƐĞĂƌĐŚĞƌ͗WƌŽĨĞƐƐŽƌ:Ž^ĂůŵŽŶ
^ƚƵĚĞŶƚZĞƐĞĂƌĐŚĞƌ͗ DƐ:ƵůŝĞ^ĂƵŶĚĞƌƐ
ƐƐŽĐŝĂƚĞZĞƐĞĂƌĐŚĞƌ;ƐͿ͗ƌŶŶĂdŝŵƉĞƌŝŽ 


ĞĂƌWĂƌĞŶƚͬ'ƵĂƌĚŝĂŶ͕

zŽƵƌƐĐŚŽŽůWƌŝŶĐŝƉĂůŚĂƐĂƉƉƌŽǀĞĚƚŚĞƌĞĐƌƵŝƚŵĞŶƚŽĨĨĞŵĂůĞƐƚƵĚĞŶƚƐĂŶĚƚŚĞŝƌƉĂƌĞŶƚƐƚŽ
ƉĂƌƚŝĐŝƉĂƚĞŝŶĂƌĞƐĞĂƌĐŚƉƌŽũĞĐƚǁŚŝĐŚĂŝŵƐƚŽŝŶǀĞƐƚŝŐĂƚĞƉĂƌĞŶƚĂůŝŶĨůƵĞŶĐĞƐŽŶŐŝƌůƐ͛
ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ͘dŚŝƐƐƚƵĚǇĂŝŵƐƚŽĂƐƐĞƐƐŵĞĂƐƵƌĞƐŽĨƐƚƌĂƚĞŐŝĞƐƉĂƌĞŶƚƐĞŵƉůŽǇƚŽ
ƐƵƉƉŽƌƚƚŚĞŝƌĚĂƵŐŚƚĞƌƐ͛ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ͕ĂƐǁĞůůĂƐŐŝƌůƐ͛ƉĞƌĐĞƉƚŝŽŶƐŽĨƚŚĞƐĞƐƚƌĂƚĞŐŝĞƐ͘
tĞĂƌĞŚŽƉŝŶŐƚŽƌĞĐƌƵŝƚŐŝƌůƐǁŚŽĂƌĞĂĐƚŝǀĞĂŶĚƚŚŽƐĞǁŚŽĂƌĞŝŶĂĐƚŝǀĞ͘

dŚĞƌĞƐĞĂƌĐŚƚĞĂŵĂƌĞĨƌŽŵƚŚĞĞŶƚƌĞĨŽƌWŚǇƐŝĐĂůĐƚŝǀŝƚǇĂŶĚEƵƚƌŝƚŝŽŶZĞƐĞĂƌĐŚ͕Ăƚ
ĞĂŬŝŶhŶŝǀĞƌƐŝƚǇŝŶDĞůďŽƵƌŶĞ͕ĂŶĚƚŚĞ^ĐŚŽŽůŽĨWŽƉƵůĂƚŝŽŶ,ĞĂůƚŚĂƚƚŚĞhŶŝǀĞƌƐŝƚǇŽĨ
tĞƐƚĞƌŶƵƐƚƌĂůŝĂ͕ĂŶĚŝŶĐůƵĚĞDƐ:ƵůŝĞ^ĂƵŶĚĞƌƐ͕WƌŽĨĞƐƐŽƌ:Ž^ĂůŵŽŶĂŶĚƌŶŶĂ
dŝŵƉĞƌŝŽ͘KƵƌƚĞĂŵŚĂƐĂƐƚƌŽŶŐƚƌĂĐŬƌĞĐŽƌĚŝŶƌĞƐĞĂƌĐŚŝŶƚŽƚŚĞŚĞĂůƚŚďĞŚĂǀŝŽƵƌƐŽĨ
ǇŽƵŶŐƉĞŽƉůĞ͕ƉĂƌƚŝĐƵůĂƌůǇŝŶƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ͘dŚŝƐƐƚƵĚǇĨŽƌŵƐƉĂƌƚŽĨƚŚĞWŚƐƚƵĚŝĞƐŽĨ
:ƵůŝĞ^ĂƵŶĚĞƌƐ͕ǁŚŽŝƐĂůƐŽĂŶƐƐŝƐƚĂŶƚWƌŽĨĞƐƐŽƌŝŶƚŚĞ^ĐŚŽŽůŽĨWŽƉƵůĂƚŝŽŶ,ĞĂůƚŚĂƚƚŚĞ
hŶŝǀĞƌƐŝƚǇŽĨtĞƐƚĞƌŶƵƐƚƌĂůŝĂ͘

zŽƵƌĨĂŵŝůǇ͕ŝŶĐůƵĚŝŶŐǇŽƵƌƐĞůĨĂŶĚǇŽƵƌĚĂƵŐŚƚĞƌ͕ƉůƵƐŽƚŚĞƌĐĂƌĞƌƐ͕ĂƌĞŝŶǀŝƚĞĚƚŽ
ƉĂƌƚŝĐŝƉĂƚĞŝŶƚŚŝƐƌĞƐĞĂƌĐŚƉƌŽũĞĐƚ͘WĂƌƚŝĐŝƉĂƚŝŽŶŝŶǀŽůǀĞƐĐŽŵƉůĞƚŝŶŐĂŶŽŶůŝŶĞ
ƋƵĞƐƚŝŽŶŶĂŝƌĞ͘dŚĞƋƵĞƐƚŝŽŶŶĂŝƌĞǁŝůůŝŶǀŽůǀĞƐŽŵĞďƌŝĞĨƋƵĞƐƚŝŽŶƐĂďŽƵƚƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ
ƉĂƌƚŝĐŝƉĂƚŝŽŶĂŶĚǁĂǇƐŝŶǁŚŝĐŚŐŝƌůƐĂƌĞƐƵƉƉŽƌƚĞĚƚŽďĞƉŚǇƐŝĐĂůůǇĂĐƚŝǀĞĂŶĚǁŝůůƚĂŬĞ
ĂƉƉƌŽǆŝŵĂƚĞůǇϭϬŵŝŶƵƚĞƐƚŽĐŽŵƉůĞƚĞ͘

WůĞĂƐĞďĞĂƐƐƵƌĞĚƚŚĂƚĂůůŝŶĨŽƌŵĂƚŝŽŶƉƌŽǀŝĚĞĚďǇǇŽƵĂŶĚŵĞŵďĞƌƐŽĨǇŽƵƌĨĂŵŝůǇǁŝůů
ƌĞŵĂŝŶƐƚƌŝĐƚůǇĐŽŶĨŝĚĞŶƚŝĂů͘ůůŝĚĞŶƚŝĨǇŝŶŐŝŶĨŽƌŵĂƚŝŽŶ͕ƐƵĐŚĂƐŶĂŵĞƐĂŶĚĂĚĚƌĞƐƐĞƐ͕ǁŝůů
ďĞŬĞƉƚƐĞƉĂƌĂƚĞůǇĨƌŽŵƚŚĞǁƌŝƚƚĞŶĐŽƉǇŽĨƌĞƐƵůƚƐ͕ĂŶĚǁŝůůďĞŝĚĞŶƚŝĨŝĞĚŽŶůǇďǇĂŶƵŵďĞƌ͘
ůůŝŶĨŽƌŵĂƚŝŽŶǁŝůůďĞƐƚŽƌĞĚĂƚƚŚĞhŶŝǀĞƌƐŝƚǇŽĨtĞƐƚĞƌŶƵƐƚƌĂůŝĂŝŶĂůŽĐŬĞĚĨŝůŝŶŐ
ĐĂďŝŶĞƚ͕ĂŶĚǁŝůůďĞƌĞƚĂŝŶĞĚĨŽƌĂƚůĞĂƐƚĨŝǀĞǇĞĂƌƐĂĨƚĞƌƚŚĞƐƚƵĚǇĨŝŶŝƐŚĞƐ͘dŚĞŝŶĨŽƌŵĂƚŝŽŶ
ŐĂƚŚĞƌĞĚĚƵƌŝŶŐƚŚŝƐƐƚƵĚǇŵĂǇďĞƉƵďůŝƐŚĞĚŝŶƐĐŝĞŶƚŝĨŝĐůŝƚĞƌĂƚƵƌĞŽƌƉƌĞƐĞŶƚĞĚĂƚ
ĐŽŶĨĞƌĞŶĐĞƐ͘KŶůǇƐƵŵŵĂƌǇŝŶĨŽƌŵĂƚŝŽŶǁŝůůďĞƉƌĞƐĞŶƚĞĚŚŽǁĞǀĞƌ͕ǁŝƚŚŶŽŝŶĨŽƌŵĂƚŝŽŶ
ŝŶĐůƵĚĞĚƚŚĂƚǁŽƵůĚĂůůŽǁƚŚĞŝĚĞŶƚŝĨŝĐĂƚŝŽŶŽĨĂŶǇŝŶĚŝǀŝĚƵĂůŽƌƐĐŚŽŽů͘

dŚŝƐŝƐĂŶŝŵƉŽƌƚĂŶƚƌĞƐĞĂƌĐŚƐƚƵĚǇ͕ŚŽǁĞǀĞƌǇŽƵĂƌĞƵŶĚĞƌŶŽŽďůŝŐĂƚŝŽŶƚŽƉĂƌƚŝĐŝƉĂƚĞ͕
ĂŶĚŝĨǇŽƵĐŽŶƐĞŶƚƚŽĚŽƐŽǇŽƵĂƌĞĨƌĞĞƚŽǁŝƚŚĚƌĂǁĂƚĂŶǇƚŝŵĞ͕ĂŶĚĂŶǇŝŶĨŽƌŵĂƚŝŽŶ
291
ƉƌŽǀŝĚĞĚďǇǇŽƵǁŝůůďĞĚĞƐƚƌŽǇĞĚ͘/ĨǇŽƵǁŝƐŚ͕ǇŽƵǁŝůůďĞƉƌŽǀŝĚĞĚǁŝƚŚĂƐƵŵŵĂƌǇŽĨƚŚĞ
ŽǀĞƌĂůůƌĞƐƵůƚƐ͘

/ĨǇŽƵĐŽŶƐĞŶƚƚŽƉĂƌƚŝĐŝƉĂƚĞŝŶƚŚŝƐƐƚƵĚǇ͕ƉůĞĂƐĞƐŝŐŶĂŶĚƌĞƚƵƌŶƚŚĞĂƚƚĂĐŚĞĚĐŽŶƐĞŶƚ
ĨŽƌŵ;ĂůŽŶŐǁŝƚŚǇŽƵƌĚĂƵŐŚƚĞƌ͛ƐƐŝŐŶĞĚĐŽŶƐĞŶƚĨŽƌŵͿŝŶƚŚĞĞŶĐůŽƐĞĚƌĞƉůǇͲƉĂŝĚ
ĞŶǀĞůŽƉĞ͘dŽĐŽŵƉĞŶƐĂƚĞĨŽƌƚŚĞƚŝŵĞĚŽŶĂƚĞĚƚŽƚŚŝƐŝŵƉŽƌƚĂŶƚƌĞƐĞĂƌĐŚ͕ĞĂĐŚ
ĂĚŽůĞƐĐĞŶƚƉĂƌƚŝĐŝƉĂŶƚǁŝůůŐŽŝŶƚŽƚŚĞĚƌĂǁƚŽƌĞĐĞŝǀĞŽŶĞŽĨϭϬΨϱϬŝdƵŶĞƐǀŽƵĐŚĞƌƐ͘

/ĨǇŽƵŚĂǀĞĂŶǇƋƵĞƐƚŝŽŶƐĂďŽƵƚƚŚŝƐƐƚƵĚǇ͕ƉůĞĂƐĞĨĞĞůĨƌĞĞƚŽĐŽŶƚĂĐƚ:ƵůŝĞ^ĂƵŶĚĞƌƐ;Ϭϰϯϴ
ϬϱϴϱϯϳͿŽƌWƌŽĨĞƐƐŽƌ:Ž^ĂůŵŽŶ;ϬϯϵϮϱϭϳϮϱϰͿďĞƚǁĞĞŶϵĂŵĂŶĚϱƉŵǁĞĞŬĚĂǇƐ͘

zŽƵƌƐƐŝŶĐĞƌĞůǇ



DƐ:ƵůŝĞ^ĂƵŶĚĞƌƐ
ƐƐŝƐƚĂŶƚWƌŽĨĞƐƐŽƌ
^ĐŚŽŽůŽĨWŽƉƵůĂƚŝŽŶ,ĞĂůƚŚ
hŶŝǀĞƌƐŝƚǇŽĨtĞƐƚĞƌŶƵƐƚƌĂůŝĂ
WŚ͗ϲϰϴϴϭϯϬϱ
͗ũƵůŝĞ͘ƐĂƵŶĚĞƌƐΛƵǁĂ͘ĞĚƵ͘ĂƵ



ŽŵƉůĂŝŶƚƐ
/ĨǇŽƵŚĂǀĞĂŶǇĐŽŵƉůĂŝŶƚƐĂďŽƵƚĂŶǇĂƐƉĞĐƚŽĨƚŚĞƉƌŽũĞĐƚ͕ƚŚĞǁĂǇŝƚŝƐďĞŝŶŐĐŽŶĚƵĐƚĞĚŽƌ
ĂŶǇƋƵĞƐƚŝŽŶƐĂďŽƵƚǇŽƵƌƌŝŐŚƚƐĂƐĂƌĞƐĞĂƌĐŚƉĂƌƚŝĐŝƉĂŶƚ͕ƚŚĞŶǇŽƵŵĂǇĐŽŶƚĂĐƚ͗


dŚĞDĂŶĂŐĞƌ͕ZĞƐĞĂƌĐŚ/ŶƚĞŐƌŝƚǇ͕ĞĂŬŝŶhŶŝǀĞƌƐŝƚǇ͕ϮϮϭƵƌǁŽŽĚ,ŝŐŚǁĂǇ͕ƵƌǁŽŽĚ
sŝĐƚŽƌŝĂϯϭϮϱ͕dĞůĞƉŚŽŶĞ͗ϵϮϱϭϳϭϮϵ͕&ĂĐƐŝŵŝůĞ͗ϵϮϰϰϲϱϴϭ͖ƌĞƐĞĂƌĐŚͲĞƚŚŝĐƐΛĚĞĂŬŝŶ͘ĞĚƵ͘ĂƵ

WůĞĂƐĞƋƵŽƚĞƉƌŽũĞĐƚŶƵŵďĞƌ͗,'Ͳ,ϭϰϴͺϮϬϭϭ


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

W>/E>E'h'^ddDEd


dŽ͗dŚĞ^ƚƵĚĞŶƚ
ĂƚĞ͗KĐƚŽďĞƌϮϬϭϮ
&ƵůůWƌŽũĞĐƚdŝƚůĞ͗WĂƌĞŶƚĂůĨĂĐŝůŝƚĂƚŝŽŶŽĨĂĚŽůĞƐĐĞŶƚŐŝƌůƐΖƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ
WƌŝŶĐŝƉĂůZĞƐĞĂƌĐŚĞƌ͗WƌŽĨĞƐƐŽƌ:Ž^ĂůŵŽŶ
^ƚƵĚĞŶƚZĞƐĞĂƌĐŚĞƌ͗ DƐ:ƵůŝĞ^ĂƵŶĚĞƌƐ
ƐƐŽĐŝĂƚĞZĞƐĞĂƌĐŚĞƌ;ƐͿ͗ƌŶŶĂdŝŵƉĞƌŝŽ 


ĞĂƌ^ƚƵĚĞŶƚ͕

zŽƵƌƐĐŚŽŽůWƌŝŶĐŝƉĂůŚĂƐĂŐƌĞĞĚƚŽŚĞůƉƌĞĐƌƵŝƚĨĞŵĂůĞƐƚƵĚĞŶƚƐĂŶĚƚŚĞŝƌƉĂƌĞŶƚƐƚŽ
ƉĂƌƚŝĐŝƉĂƚĞŝŶĂƌĞƐĞĂƌĐŚƉƌŽũĞĐƚǁŚŝĐŚĂŝŵƐƚŽŝŶǀĞƐƚŝŐĂƚĞƉĂƌĞŶƚĂůŝŶĨůƵĞŶĐĞƐŽŶŐŝƌůƐ͛
ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ͘dŚŝƐƐƚƵĚǇĂŝŵƐƚŽĂƐƐĞƐƐŵĞĂƐƵƌĞƐŽĨƐƚƌĂƚĞŐŝĞƐƉĂƌĞŶƚƐĞŵƉůŽǇƚŽ
ƐƵƉƉŽƌƚƚŚĞŝƌĚĂƵŐŚƚĞƌƐ͛ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ͕ĂƐǁĞůůĂƐŐŝƌůƐ͛ƉĞƌĐĞƉƚŝŽŶƐŽĨƚŚĞƐĞƐƚƌĂƚĞŐŝĞƐ͘
tĞĂƌĞŚŽƉŝŶŐƚŽƌĞĐƌƵŝƚŐŝƌůƐǁŚŽĂƌĞĂĐƚŝǀĞĂŶĚƚŚŽƐĞǁŚŽĂƌĞŝŶĂĐƚŝǀĞ͘

dŚĞƌĞƐĞĂƌĐŚƚĞĂŵĂƌĞĨƌŽŵƚŚĞĞŶƚƌĞĨŽƌWŚǇƐŝĐĂůĐƚŝǀŝƚǇĂŶĚEƵƚƌŝƚŝŽŶZĞƐĞĂƌĐŚ͕Ăƚ
ĞĂŬŝŶhŶŝǀĞƌƐŝƚǇŝŶDĞůďŽƵƌŶĞ͕ĂŶĚƚŚĞ^ĐŚŽŽůŽĨWŽƉƵůĂƚŝŽŶ,ĞĂůƚŚĂƚƚŚĞhŶŝǀĞƌƐŝƚǇŽĨ
tĞƐƚĞƌŶƵƐƚƌĂůŝĂ͕ĂŶĚŝŶĐůƵĚĞDƐ:ƵůŝĞ^ĂƵŶĚĞƌƐ͕WƌŽĨĞƐƐŽƌ:Ž^ĂůŵŽŶĂŶĚƌŶŶĂ
dŝŵƉĞƌŝŽ͘KƵƌƚĞĂŵŚĂƐĂƐƚƌŽŶŐƚƌĂĐŬƌĞĐŽƌĚŝŶƌĞƐĞĂƌĐŚŝŶƚŽƚŚĞŚĞĂůƚŚďĞŚĂǀŝŽƵƌƐŽĨ
ǇŽƵŶŐƉĞŽƉůĞ͕ƉĂƌƚŝĐƵůĂƌůǇŝŶƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ͘dŚŝƐƐƚƵĚǇĨŽƌŵƐƉĂƌƚŽĨƚŚĞWŚƐƚƵĚŝĞƐŽĨ
:ƵůŝĞ^ĂƵŶĚĞƌƐ͕ǁŚŽŝƐĂůƐŽĂŶƐƐŝƐƚĂŶƚWƌŽĨĞƐƐŽƌŝŶƚŚĞ^ĐŚŽŽůŽĨWŽƉƵůĂƚŝŽŶ,ĞĂůƚŚĂƚƚŚĞ
hŶŝǀĞƌƐŝƚǇŽĨtĞƐƚĞƌŶƵƐƚƌĂůŝĂ͘

zŽƵƌĨĂŵŝůǇ͕ŝŶĐůƵĚŝŶŐǇŽƵƌƐĞůĨĂŶĚǇŽƵƌƉĂƌĞŶƚͬƐ͕ĂƌĞŝŶǀŝƚĞĚƚŽƉĂƌƚŝĐŝƉĂƚĞŝŶƚŚŝƐƌĞƐĞĂƌĐŚ
ƉƌŽũĞĐƚ͘WĂƌƚŝĐŝƉĂƚŝŽŶŝŶǀŽůǀĞƐĐŽŵƉůĞƚŝŶŐĂŶŽŶůŝŶĞƋƵĞƐƚŝŽŶŶĂŝƌĞ͘dŚĞƋƵĞƐƚŝŽŶŶĂŝƌĞǁŝůů
ŝŶǀŽůǀĞƐŽŵĞďƌŝĞĨƋƵĞƐƚŝŽŶƐĂďŽƵƚƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇƉĂƌƚŝĐŝƉĂƚŝŽŶĂŶĚǁĂǇƐŝŶǁŚŝĐŚŐŝƌůƐ
ĂƌĞƐƵƉƉŽƌƚĞĚƚŽďĞƉŚǇƐŝĐĂůůǇĂĐƚŝǀĞĂŶĚǁŝůůƚĂŬĞĂƉƉƌŽǆŝŵĂƚĞůǇϭϬŵŝŶƵƚĞƐƚŽĐŽŵƉůĞƚĞ͘

WůĞĂƐĞďĞĂƐƐƵƌĞĚƚŚĂƚĂůůŝŶĨŽƌŵĂƚŝŽŶƉƌŽǀŝĚĞĚďǇǇŽƵĂŶĚŵĞŵďĞƌƐŽĨǇŽƵƌĨĂŵŝůǇǁŝůů
ƌĞŵĂŝŶƐƚƌŝĐƚůǇĐŽŶĨŝĚĞŶƚŝĂů͘ůůŝĚĞŶƚŝĨǇŝŶŐŝŶĨŽƌŵĂƚŝŽŶ͕ƐƵĐŚĂƐŶĂŵĞƐĂŶĚĂĚĚƌĞƐƐĞƐ͕ǁŝůů
ďĞŬĞƉƚƐĞƉĂƌĂƚĞůǇĨƌŽŵƚŚĞǁƌŝƚƚĞŶĐŽƉǇŽĨƌĞƐƵůƚƐ͕ĂŶĚǁŝůůďĞŝĚĞŶƚŝĨŝĞĚŽŶůǇďǇĂŶƵŵďĞƌ͘
ůůŝŶĨŽƌŵĂƚŝŽŶǁŝůůďĞƐƚŽƌĞĚĂƚƚŚĞhŶŝǀĞƌƐŝƚǇŽĨtĞƐƚĞƌŶƵƐƚƌĂůŝĂŝŶĂůŽĐŬĞĚĨŝůŝŶŐ
ĐĂďŝŶĞƚ͕ĂŶĚǁŝůůďĞƌĞƚĂŝŶĞĚĨŽƌĂƚůĞĂƐƚĨŝǀĞǇĞĂƌƐĂĨƚĞƌƚŚĞƐƚƵĚǇĨŝŶŝƐŚĞƐ͘dŚĞŝŶĨŽƌŵĂƚŝŽŶ
ŐĂƚŚĞƌĞĚĚƵƌŝŶŐƚŚŝƐƐƚƵĚǇŵĂǇďĞƉƵďůŝƐŚĞĚŝŶƐĐŝĞŶƚŝĨŝĐůŝƚĞƌĂƚƵƌĞŽƌƉƌĞƐĞŶƚĞĚĂƚ
ĐŽŶĨĞƌĞŶĐĞƐ͘KŶůǇƐƵŵŵĂƌǇŝŶĨŽƌŵĂƚŝŽŶǁŝůůďĞƉƌĞƐĞŶƚĞĚŚŽǁĞǀĞƌ͕ǁŝƚŚŶŽŝŶĨŽƌŵĂƚŝŽŶ
ŝŶĐůƵĚĞĚƚŚĂƚǁŽƵůĚĂůůŽǁƚŚĞŝĚĞŶƚŝĨŝĐĂƚŝŽŶŽĨĂŶǇŝŶĚŝǀŝĚƵĂůŽƌƐĐŚŽŽů͘

dŚŝƐŝƐĂŶŝŵƉŽƌƚĂŶƚƌĞƐĞĂƌĐŚƐƚƵĚǇ͕ŚŽǁĞǀĞƌǇŽƵĂƌĞƵŶĚĞƌŶŽŽďůŝŐĂƚŝŽŶƚŽƉĂƌƚŝĐŝƉĂƚĞ͕
ĂŶĚŝĨǇŽƵĐŽŶƐĞŶƚƚŽĚŽƐŽǇŽƵĂƌĞĨƌĞĞƚŽǁŝƚŚĚƌĂǁĂƚĂŶǇƚŝŵĞ͕ĂŶĚĂŶǇŝŶĨŽƌŵĂƚŝŽŶ
293
ƉƌŽǀŝĚĞĚďǇǇŽƵǁŝůůďĞĚĞƐƚƌŽǇĞĚ͘/ĨǇŽƵǁŝƐŚ͕ǇŽƵǁŝůůďĞƉƌŽǀŝĚĞĚǁŝƚŚĂƐƵŵŵĂƌǇŽĨƚŚĞ
ŽǀĞƌĂůůƌĞƐƵůƚƐ͘

/ĨǇŽƵĐŽŶƐĞŶƚƚŽƉĂƌƚŝĐŝƉĂƚĞŝŶƚŚŝƐƐƚƵĚǇ͕ƉůĞĂƐĞƐŝŐŶĂŶĚƌĞƚƵƌŶƚŚĞĂƚƚĂĐŚĞĚĐŽŶƐĞŶƚ
ĨŽƌŵ;ĂůŽŶŐǁŝƚŚǇŽƵƌƉĂƌĞŶƚƐ͛ƐŝŐŶĞĚĐŽŶƐĞŶƚĨŽƌŵͿŝŶƚŚĞĞŶĐůŽƐĞĚƌĞƉůǇͲƉĂŝĚĞŶǀĞůŽƉĞ͘
dŽĐŽŵƉĞŶƐĂƚĞĨŽƌǇŽƵƌƚŝŵĞĚŽŶĂƚĞĚƚŽƚŚŝƐŝŵƉŽƌƚĂŶƚƌĞƐĞĂƌĐŚ͕ǇŽƵǁŝůůŐŽŝŶƚŽƚŚĞ
ĚƌĂǁƚŽƌĞĐĞŝǀĞŽŶĞŽĨϭϬΨϱϬŝdƵŶĞƐǀŽƵĐŚĞƌƐ͘

/ĨǇŽƵŚĂǀĞĂŶǇƋƵĞƐƚŝŽŶƐĂďŽƵƚƚŚŝƐƐƚƵĚǇ͕ƉůĞĂƐĞĨĞĞůĨƌĞĞƚŽĐŽŶƚĂĐƚ:ƵůŝĞ^ĂƵŶĚĞƌƐ;Ϭϰϯϴ
ϬϱϴϱϯϳͿŽƌWƌŽĨĞƐƐŽƌ:Ž^ĂůŵŽŶ;ϬϯϵϮϱϭϳϮϱϰͿďĞƚǁĞĞŶϵĂŵĂŶĚϱƉŵǁĞĞŬĚĂǇƐ͘

zŽƵƌƐƐŝŶĐĞƌĞůǇ



DƐ:ƵůŝĞ^ĂƵŶĚĞƌƐ
ƐƐŝƐƚĂŶƚWƌŽĨĞƐƐŽƌ
^ĐŚŽŽůŽĨWŽƉƵůĂƚŝŽŶ,ĞĂůƚŚ
hŶŝǀĞƌƐŝƚǇŽĨtĞƐƚĞƌŶƵƐƚƌĂůŝĂ
WŚ͗ϲϰϴϴϭϯϬϱ
͗ũƵůŝĞ͘ƐĂƵŶĚĞƌƐΛƵǁĂ͘ĞĚƵ͘ĂƵ



ŽŵƉůĂŝŶƚƐ
/ĨǇŽƵŚĂǀĞĂŶǇĐŽŵƉůĂŝŶƚƐĂďŽƵƚĂŶǇĂƐƉĞĐƚŽĨƚŚĞƉƌŽũĞĐƚ͕ƚŚĞǁĂǇŝƚŝƐďĞŝŶŐĐŽŶĚƵĐƚĞĚŽƌ
ĂŶǇƋƵĞƐƚŝŽŶƐĂďŽƵƚǇŽƵƌƌŝŐŚƚƐĂƐĂƌĞƐĞĂƌĐŚƉĂƌƚŝĐŝƉĂŶƚ͕ƚŚĞŶǇŽƵŵĂǇĐŽŶƚĂĐƚ͗


dŚĞDĂŶĂŐĞƌ͕ZĞƐĞĂƌĐŚ/ŶƚĞŐƌŝƚǇ͕ĞĂŬŝŶhŶŝǀĞƌƐŝƚǇ͕ϮϮϭƵƌǁŽŽĚ,ŝŐŚǁĂǇ͕ƵƌǁŽŽĚ
sŝĐƚŽƌŝĂϯϭϮϱ͕dĞůĞƉŚŽŶĞ͗ϵϮϱϭϳϭϮϵ͕&ĂĐƐŝŵŝůĞ͗ϵϮϰϰϲϱϴϭ͖ƌĞƐĞĂƌĐŚͲĞƚŚŝĐƐΛĚĞĂŬŝŶ͘ĞĚƵ͘ĂƵ

WůĞĂƐĞƋƵŽƚĞƉƌŽũĞĐƚŶƵŵďĞƌ͗,'Ͳ,ϭϰϴͺϮϬϭϭ


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
KE^Ed&KZD

dK͗dŚĞWƌŝŶĐŝƉĂů


dŚŝƌĚWĂƌƚǇŽŶƐĞŶƚ&Žƌŵ


ĂƚĞ͗:ƵůǇϮϬϭϮ
&ƵůůWƌŽũĞĐƚdŝƚůĞ͗WĂƌĞŶƚĂůĨĂĐŝůŝƚĂƚŝŽŶŽĨĂĚŽůĞƐĐĞŶƚŐŝƌůƐΖƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ
ZĞĨĞƌĞŶĐĞEƵŵďĞƌ͗,'Ͳ,ϭϰϴͺϮϬϭϭͬZͬϰͬϭͬϱϭϳϴ


/ŚĂǀĞƌĞĂĚĂŶĚ/ƵŶĚĞƌƐƚĂŶĚƚŚĞĂƚƚĂĐŚĞĚWůĂŝŶ>ĂŶŐƵĂŐĞ^ƚĂƚĞŵĞŶƚ͘
/ŐŝǀĞŵǇƉĞƌŵŝƐƐŝŽŶĨŽƌ͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙;ŶĂŵĞŽĨƐĐŚŽŽůͿ
ƚŽƉĂƌƚŝĐŝƉĂƚĞŝŶƚŚŝƐƉƌŽũĞĐƚĂĐĐŽƌĚŝŶŐƚŽƚŚĞĐŽŶĚŝƚŝŽŶƐŝŶƚŚĞWůĂŝŶ>ĂŶŐƵĂŐĞ
^ƚĂƚĞŵĞŶƚ͘

/ŚĂǀĞďĞĞŶŐŝǀĞŶĂĐŽƉǇŽĨWůĂŝŶ>ĂŶŐƵĂŐĞ^ƚĂƚĞŵĞŶƚĂŶĚŽŶƐĞŶƚ&ŽƌŵƚŽŬĞĞƉ͘
dŚĞƌĞƐĞĂƌĐŚĞƌŚĂƐĂŐƌĞĞĚŶŽƚƚŽƌĞǀĞĂůŵǇŝĚĞŶƚŝƚǇĂŶĚƉĞƌƐŽŶĂůĚĞƚĂŝůƐ͕ŝŶĐůƵĚŝŶŐ
ǁŚĞƌĞŝŶĨŽƌŵĂƚŝŽŶĂďŽƵƚƚŚŝƐƉƌŽũĞĐƚŝƐƉƵďůŝƐŚĞĚ͕ŽƌƉƌĞƐĞŶƚĞĚŝŶĂŶǇƉƵďůŝĐĨŽƌŵ͘





WƌŝŶĐŝƉĂů͛ƐEĂŵĞ;ƉƌŝŶƚĞĚͿ͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙
EĂŵĞŽĨ^ĐŚŽŽů;ƉƌŝŶƚĞĚͿ͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙
ŽŶƚĂĐƚƉĞƌƐŽŶĨŽƌĨƵƚƵƌĞĐŽƌƌĞƐƉŽŶĚĞŶĐĞ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘

^ŝŐŶĂƚƵƌĞ͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙ ĂƚĞ͙͙͙͙͙͙͙͙͙͙



WůĞĂƐĞƌĞƚƵƌŶǀŝĂĞŵĂŝůƚŽ͗ũƵůŝĞ͘ƐĂƵŶĚĞƌƐΛƵǁĂ͘ĞĚƵ͘ĂƵKZǀŝĂŵĂŝůƚŽ͗ƐƐŝƐƚĂŶƚ
WƌŽĨĞƐƐŽƌ:ƵůŝĞ^ĂƵŶĚĞƌƐ͕dŚĞhŶŝǀĞƌƐŝƚǇŽĨtĞƐƚĞƌŶƵƐƚƌĂůŝĂ͕^ĐŚŽŽůŽĨ
WŽƉƵůĂƚŝŽŶ,ĞĂůƚŚ͕Dϰϯϭ͕ϯϱ^ƚŝƌůŝŶŐ,ŝŐŚǁĂǇ͕ƌĂǁůĞǇ͕t͕ϲϬϬϵ
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  


KE^Ed&KZD

dŽ͗dŚĞWĂƌĞŶƚͬ'ƵĂƌĚŝĂŶ
ĂƚĞ͗KĐƚŽďĞƌϮϬϭϮ
&ƵůůWƌŽũĞĐƚdŝƚůĞ͗WĂƌĞŶƚĂůĨĂĐŝůŝƚĂƚŝŽŶŽĨĂĚŽůĞƐĐĞŶƚŐŝƌůƐΖƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ
ZĞĨĞƌĞŶĐĞEƵŵďĞƌ͗,'Ͳ,ϭϰϴͺϮϬϭϭͬZͬϰͬϭͬϱϭϳϴ


/ŚĂǀĞƌĞĂĚ͕ĂŶĚ/ƵŶĚĞƌƐƚĂŶĚƚŚĞĂƚƚĂĐŚĞĚWůĂŝŶ>ĂŶŐƵĂŐĞ^ƚĂƚĞŵĞŶƚ͘
/ĨƌĞĞůǇĂŐƌĞĞƚŽƉĂƌƚŝĐŝƉĂƚĞŝŶƚŚŝƐƉƌŽũĞĐƚĂĐĐŽƌĚŝŶŐƚŽƚŚĞĐŽŶĚŝƚŝŽŶƐŝŶƚŚĞWůĂŝŶ
>ĂŶŐƵĂŐĞ^ƚĂƚĞŵĞŶƚ͘
/ŚĂǀĞďĞĞŶŐŝǀĞŶĂĐŽƉǇŽĨƚŚĞWůĂŝŶ>ĂŶŐƵĂŐĞ^ƚĂƚĞŵĞŶƚĂŶĚŽŶƐĞŶƚ&ŽƌŵƚŽ
ŬĞĞƉ͘
dŚĞƌĞƐĞĂƌĐŚĞƌŚĂƐĂŐƌĞĞĚŶŽƚƚŽƌĞǀĞĂůŵǇŝĚĞŶƚŝƚǇĂŶĚƉĞƌƐŽŶĂůĚĞƚĂŝůƐ͕ŝŶĐůƵĚŝŶŐ
ǁŚĞƌĞŝŶĨŽƌŵĂƚŝŽŶĂďŽƵƚƚŚŝƐƉƌŽũĞĐƚŝƐƉƵďůŝƐŚĞĚ͕ŽƌƉƌĞƐĞŶƚĞĚŝŶĂŶǇƉƵďůŝĐĨŽƌŵ͘


WĂƌƚŝĐŝƉĂŶƚ͛ƐEĂŵĞ;ƉƌŝŶƚĞĚͿ͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͘͘͘͘͘͘͘͘͘͘

ŵĂŝůĂĚĚƌĞƐƐ;ƉƌŝŶƚĞĚͿ͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘

WŚŽŶĞŶƵŵďĞƌ;ƉƌŝŶƚĞĚͿ͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘

^ŝŐŶĂƚƵƌĞ͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙ ĂƚĞ͙͙͙͙͙͙͙͙͙͙


WůĞĂƐĞƌĞƚƵƌŶŝŶƚŚĞƌĞƉůǇͲƉĂŝĚĞŶǀĞůŽƉĞƚŽ͗ƐƐŝƐƚĂŶƚWƌŽĨĞƐƐŽƌ:ƵůŝĞ^ĂƵŶĚĞƌƐ͕
dŚĞhŶŝǀĞƌƐŝƚǇŽĨtĞƐƚĞƌŶƵƐƚƌĂůŝĂ͕^ĐŚŽŽůŽĨWŽƉƵůĂƚŝŽŶ,ĞĂůƚŚ͕Dϰϯϭ͕ϯϱ
^ƚŝƌůŝŶŐ,ŝŐŚǁĂǇ͕ƌĂǁůĞǇ͕t͕ϲϬϬϵ

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 


KE^Ed&KZD

dŽ͗dŚĞ^ƚƵĚĞŶƚ
ĂƚĞ͗KĐƚŽďĞƌϮϬϭϮ
&ƵůůWƌŽũĞĐƚdŝƚůĞ͗WĂƌĞŶƚĂůĨĂĐŝůŝƚĂƚŝŽŶŽĨĂĚŽůĞƐĐĞŶƚŐŝƌůƐΖƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ
ZĞĨĞƌĞŶĐĞEƵŵďĞƌ͗,'Ͳ,ϭϰϴͺϮϬϭϭͬZͬϰͬϭͬϱϭϳϴ


/ŚĂǀĞƌĞĂĚ͕ĂŶĚ/ƵŶĚĞƌƐƚĂŶĚƚŚĞĂƚƚĂĐŚĞĚWůĂŝŶ>ĂŶŐƵĂŐĞ^ƚĂƚĞŵĞŶƚ͘
/ĨƌĞĞůǇĂŐƌĞĞƚŽƉĂƌƚŝĐŝƉĂƚĞŝŶƚŚŝƐƉƌŽũĞĐƚĂĐĐŽƌĚŝŶŐƚŽƚŚĞĐŽŶĚŝƚŝŽŶƐŝŶƚŚĞWůĂŝŶ
>ĂŶŐƵĂŐĞ^ƚĂƚĞŵĞŶƚ͘
/ŚĂǀĞďĞĞŶŐŝǀĞŶĂĐŽƉǇŽĨƚŚĞWůĂŝŶ>ĂŶŐƵĂŐĞ^ƚĂƚĞŵĞŶƚĂŶĚŽŶƐĞŶƚ&ŽƌŵƚŽ
ŬĞĞƉ͘
dŚĞƌĞƐĞĂƌĐŚĞƌŚĂƐĂŐƌĞĞĚŶŽƚƚŽƌĞǀĞĂůŵǇŝĚĞŶƚŝƚǇĂŶĚƉĞƌƐŽŶĂůĚĞƚĂŝůƐ͕ŝŶĐůƵĚŝŶŐ
ǁŚĞƌĞŝŶĨŽƌŵĂƚŝŽŶĂďŽƵƚƚŚŝƐƉƌŽũĞĐƚŝƐƉƵďůŝƐŚĞĚ͕ŽƌƉƌĞƐĞŶƚĞĚŝŶĂŶǇƉƵďůŝĐĨŽƌŵ͘


WĂƌƚŝĐŝƉĂŶƚ͛ƐEĂŵĞ;ƉƌŝŶƚĞĚͿ͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͘͘͘͘͘͘͘͘͘͘

ŵĂŝůĂĚĚƌĞƐƐ;ƉƌŝŶƚĞĚͿ͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘

WŚŽŶĞŶƵŵďĞƌ;ƉƌŝŶƚĞĚͿ͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘

^ŝŐŶĂƚƵƌĞ͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙ ĂƚĞ͙͙͙͙͙͙͙͙͙͙


WůĞĂƐĞƌĞƚƵƌŶŝŶƚŚĞƌĞƉůǇͲƉĂŝĚĞŶǀĞůŽƉĞƚŽ͗ƐƐŝƐƚĂŶƚWƌŽĨĞƐƐŽƌ:ƵůŝĞ^ĂƵŶĚĞƌƐ͕
dŚĞhŶŝǀĞƌƐŝƚǇŽĨtĞƐƚĞƌŶƵƐƚƌĂůŝĂ͕^ĐŚŽŽůŽĨWŽƉƵůĂƚŝŽŶ,ĞĂůƚŚ͕Dϰϯϭ͕ϯϱ
^ƚŝƌůŝŶŐ,ŝŐŚǁĂǇ͕ƌĂǁůĞǇ͕t͕ϲϬϬϵ


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/͗FFFF
WĂƌĞŶƚYƵĞƐƚŝŽŶŶĂŝƌĞ

dŚĂŶŬǇŽƵǀĞƌǇŵƵĐŚĨŽƌĂŐƌĞĞŝŶŐƚŽĐŽŵƉůĞƚĞƚŚŝƐƋƵĞƐƚŝŽŶŶĂŝƌĞʹƚŚĞŝŶĨŽƌŵĂƚŝŽŶǇŽƵ
ƉƌŽǀŝĚĞǁŝůůďĞǀĞƌǇŚĞůƉĨƵů͘dŚĞƌĞĂƌĞƚŚƌĞĞŵĂŝŶƐĞƚƐŽĨƋƵĞƐƚŝŽŶƐŝŶƚŚŝƐƋƵĞƐƚŝŽŶŶĂŝƌĞʹ
ƚŚĞĨŝƌƐƚĂƐŬƐĂďŽƵƚǇŽƵƌŽǁŶƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ͕ƚŚĞƐĞĐŽŶĚĂƐŬƐĂďŽƵƚǁŚĂƚǇŽƵĚŽƚŽŚĞůƉ
ǇŽƵƌĚĂƵŐŚƚĞƌďĞƉŚǇƐŝĐĂůůǇĂĐƚŝǀĞ͕ĂŶĚƚŚĞƚŚŝƌĚĂƐŬƐĂďŽƵƚǇŽƵ͘/ƚƐŚŽƵůĚƚĂŬĞǇŽƵĂďŽƵƚ
ϭϬͲϭϱŵŝŶƵƚĞƐƚŽĐŽŵƉůĞƚĞƚŚĞƋƵĞƐƚŝŽŶŶĂŝƌĞ͘/ĨǇŽƵŚĂǀĞĂŶǇƉƌŽďůĞŵƐĂŶƐǁĞƌŝŶŐĂŶǇŽĨ
ƚŚĞƋƵĞƐƚŝŽŶƐ͕ƉůĞĂƐĞĐŽŶƚĂĐƚŵĞďǇĞŵĂŝůŽŶũƵůŝĞ͘ƐĂƵŶĚĞƌƐΛƵǁĂ͘ĞĚƵ͘ĂƵ

dŚĂŶŬǇŽƵĂŐĂŝŶĨŽƌǇŽƵƌĂƐƐŝƐƚĂŶĐĞ-

^ĞĐƚŝŽŶϭ
tĞĂƌĞŝŶƚĞƌĞƐƚĞĚŝŶĨŝŶĚŝŶŐŽƵƚĂďŽƵƚƚŚĞŬŝŶĚƐŽĨƉŚǇƐŝĐĂůĂĐƚŝǀŝƚŝĞƐƚŚĂƚƉĞŽƉůĞĚŽĂƐƉĂƌƚ
ŽĨƚŚĞŝƌĞǀĞƌǇĚĂǇůŝǀĞƐ͘dŚĞƋƵĞƐƚŝŽŶƐǁŝůůĂƐŬǇŽƵĂďŽƵƚƚŚĞƚŝŵĞǇŽƵƐƉĞŶƚďĞŝŶŐƉŚǇƐŝĐĂůůǇ
ĂĐƚŝǀĞŝŶƚŚĞůĂƐƚϳĚĂǇƐ͘WůĞĂƐĞĂŶƐǁĞƌĞĂĐŚƋƵĞƐƚŝŽŶĞǀĞŶŝĨǇŽƵĚŽŶŽƚĐŽŶƐŝĚĞƌǇŽƵƌƐĞůĨ
ƚŽďĞĂŶĂĐƚŝǀĞƉĞƌƐŽŶ͘WůĞĂƐĞƚŚŝŶŬĂďŽƵƚƚŚĞĂĐƚŝǀŝƚŝĞƐǇŽƵĚŽĂƚǁŽƌŬ͕ĂƐƉĂƌƚŽĨǇŽƵƌ
ŚŽƵƐĞĂŶĚǇĂƌĚǁŽƌŬ͕ƚŽŐĞƚĨƌŽŵƉůĂĐĞƚŽƉůĂĐĞ͕ĂŶĚŝŶǇŽƵƌƐƉĂƌĞƚŝŵĞĨŽƌƌĞĐƌĞĂƚŝŽŶ͕
ĞǆĞƌĐŝƐĞŽƌƐƉŽƌƚ͘

dŚŝŶŬĂďŽƵƚĂůůƚŚĞǀŝŐŽƌŽƵƐĂŶĚŵŽĚĞƌĂƚĞĂĐƚŝǀŝƚŝĞƐƚŚĂƚǇŽƵĚŝĚŝŶƚŚĞůĂƐƚϳĚĂǇƐ͘
sŝŐŽƌŽƵƐƉŚǇƐŝĐĂůĂĐƚŝǀŝƚŝĞƐƌĞĨĞƌƚŽĂĐƚŝǀŝƚŝĞƐƚŚĂƚƚĂŬĞŚĂƌĚƉŚǇƐŝĐĂůĞĨĨŽƌƚĂŶĚŵĂŬĞǇŽƵ
ďƌĞĂƚŚĞŵƵĐŚŚĂƌĚĞƌƚŚĂŶŶŽƌŵĂů͘DŽĚĞƌĂƚĞĂĐƚŝǀŝƚŝĞƐƌĞĨĞƌƚŽĂĐƚŝǀŝƚŝĞƐƚŚĂƚƚĂŬĞ
ŵŽĚĞƌĂƚĞƉŚǇƐŝĐĂůĞĨĨŽƌƚĂŶĚŵĂŬĞǇŽƵďƌĞĂƚŚĞƐŽŵĞǁŚĂƚŚĂƌĚĞƌƚŚĂŶŶŽƌŵĂů͘

WZdϭ͗:KͲZ>dW,z^/>d/s/dz

dŚĞĨŝƌƐƚƐĞĐƚŝŽŶŝƐĂďŽƵƚǇŽƵƌǁŽƌŬ͘dŚŝƐŝŶĐůƵĚĞƐƉĂŝĚũŽďƐ͕ĨĂƌŵŝŶŐ͕ǀŽůƵŶƚĞĞƌǁŽƌŬ͕
ĐŽƵƌƐĞǁŽƌŬ͕ĂŶĚĂŶǇŽƚŚĞƌƵŶƉĂŝĚǁŽƌŬƚŚĂƚǇŽƵĚŝĚŽƵƚƐŝĚĞǇŽƵƌŚŽŵĞ͘ŽŶŽƚŝŶĐůƵĚĞ
ƵŶƉĂŝĚǁŽƌŬǇŽƵŵŝŐŚƚĚŽĂƌŽƵŶĚǇŽƵƌŚŽŵĞ͕ůŝŬĞŚŽƵƐĞǁŽƌŬ͕ǇĂƌĚǁŽƌŬ͕ŐĞŶĞƌĂů
ŵĂŝŶƚĞŶĂŶĐĞ͕ĂŶĚĐĂƌŝŶŐĨŽƌǇŽƵƌĨĂŵŝůǇ͘dŚĞƐĞĂƌĞĂƐŬĞĚŝŶWĂƌƚϯ͘

ϭ͘ ŽǇŽƵĐƵƌƌĞŶƚůǇŚĂǀĞĂũŽďŽƌĚŽĂŶǇƵŶƉĂŝĚǁŽƌŬŽƵƚƐŝĚĞǇŽƵƌŚŽŵĞ͍

 zĞƐ

 EŽ ^ŬŝƉƚŽWZdϮ͗dZE^WKZdd/KE

dŚĞŶĞǆƚƋƵĞƐƚŝŽŶƐĂƌĞĂďŽƵƚĂůůƚŚĞƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇǇŽƵĚŝĚŝŶƚŚĞůĂƐƚϳĚĂǇƐĂƐƉĂƌƚŽĨ
ǇŽƵƌƉĂŝĚŽƌƵŶƉĂŝĚǁŽƌŬ͘dŚŝƐĚŽĞƐŶŽƚŝŶĐůƵĚĞƚƌĂǀĞůŝŶŐƚŽĂŶĚĨƌŽŵǁŽƌŬ͘

Ϯ͘ ƵƌŝŶŐƚŚĞůĂƐƚϳĚĂǇƐ͕ŽŶŚŽǁŵĂŶǇĚĂǇƐĚŝĚǇŽƵĚŽǀŝŐŽƌŽƵƐƉŚǇƐŝĐĂůĂĐƚŝǀŝƚŝĞƐ
ůŝŬĞŚĞĂǀǇůŝĨƚŝŶŐ͕ĚŝŐŐŝŶŐ͕ŚĞĂǀǇĐŽŶƐƚƌƵĐƚŝŽŶ͕ŽƌĐůŝŵďŝŶŐƵƉƐƚĂŝƌƐĂƐƉĂƌƚŽĨǇŽƵƌ
ǁŽƌŬ͍dŚŝŶŬĂďŽƵƚŽŶůǇƚŚŽƐĞƉŚǇƐŝĐĂůĂĐƚŝǀŝƚŝĞƐƚŚĂƚǇŽƵĚŝĚĨŽƌĂƚůĞĂƐƚϭϬŵŝŶƵƚĞƐ
ĂƚĂƚŝŵĞ͘

ͺͺͺͺͺ ĚĂǇƐƉĞƌǁĞĞŬ

 EŽǀŝŐŽƌŽƵƐũŽďͲƌĞůĂƚĞĚƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ ^ŬŝƉƚŽƋƵĞƐƚŝŽŶϰ

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ϯ͘ ,ŽǁŵƵĐŚƚŝŵĞĚŝĚǇŽƵƵƐƵĂůůǇƐƉĞŶĚŽŶŽŶĞŽĨƚŚŽƐĞĚĂǇƐĚŽŝŶŐǀŝŐŽƌŽƵƐƉŚǇƐŝĐĂů
ĂĐƚŝǀŝƚŝĞƐĂƐƉĂƌƚŽĨǇŽƵƌǁŽƌŬ͍

ͺͺͺͺͺ ŚŽƵƌƐƉĞƌĚĂǇ
ͺͺͺͺͺ ŵŝŶƵƚĞƐƉĞƌĚĂǇ

ϰ͘ ŐĂŝŶ͕ƚŚŝŶŬĂďŽƵƚŽŶůǇƚŚŽƐĞƉŚǇƐŝĐĂůĂĐƚŝǀŝƚŝĞƐƚŚĂƚǇŽƵĚŝĚĨŽƌĂƚůĞĂƐƚϭϬŵŝŶƵƚĞƐ
ĂƚĂƚŝŵĞ͘ƵƌŝŶŐƚŚĞůĂƐƚϳĚĂǇƐ͕ŽŶŚŽǁŵĂŶǇĚĂǇƐĚŝĚǇŽƵĚŽŵŽĚĞƌĂƚĞƉŚǇƐŝĐĂů
ĂĐƚŝǀŝƚŝĞƐůŝŬĞĐĂƌƌǇŝŶŐůŝŐŚƚůŽĂĚƐĂƐƉĂƌƚŽĨǇŽƵƌǁŽƌŬ͍WůĞĂƐĞĚŽŶŽƚŝŶĐůƵĚĞ
ǁĂůŬŝŶŐ͘

ͺͺͺͺͺ ĚĂǇƐƉĞƌǁĞĞŬ

 EŽŵŽĚĞƌĂƚĞũŽďͲƌĞůĂƚĞĚƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ ^ŬŝƉƚŽƋƵĞƐƚŝŽŶϲ


ϱ͘ ,ŽǁŵƵĐŚƚŝŵĞĚŝĚǇŽƵƵƐƵĂůůǇƐƉĞŶĚŽŶŽŶĞŽĨƚŚŽƐĞĚĂǇƐĚŽŝŶŐŵŽĚĞƌĂƚĞ
ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚŝĞƐĂƐƉĂƌƚŽĨǇŽƵƌǁŽƌŬ͍

ͺͺͺͺͺ ŚŽƵƌƐƉĞƌĚĂǇ
ͺͺͺͺͺ ŵŝŶƵƚĞƐƉĞƌĚĂǇ

ϲ͘ ƵƌŝŶŐƚŚĞůĂƐƚϳĚĂǇƐ͕ŽŶŚŽǁŵĂŶǇĚĂǇƐĚŝĚǇŽƵǁĂůŬĨŽƌĂƚůĞĂƐƚϭϬŵŝŶƵƚĞƐĂƚĂ
ƚŝŵĞĂƐƉĂƌƚŽĨǇŽƵƌǁŽƌŬ͍WůĞĂƐĞĚŽŶŽƚĐŽƵŶƚĂŶǇǁĂůŬŝŶŐǇŽƵĚŝĚƚŽƚƌĂǀĞůƚŽŽƌ
ĨƌŽŵǁŽƌŬ͘

ͺͺͺͺͺ ĚĂǇƐƉĞƌǁĞĞŬ

 EŽũŽďͲƌĞůĂƚĞĚǁĂůŬŝŶŐ ^ŬŝƉƚŽWZdϮ͗dZE^WKZdd/KE

ϳ͘ ,ŽǁŵƵĐŚƚŝŵĞĚŝĚǇŽƵƵƐƵĂůůǇƐƉĞŶĚŽŶŽŶĞŽĨƚŚŽƐĞĚĂǇƐǁĂůŬŝŶŐĂƐƉĂƌƚŽĨǇŽƵƌ
ǁŽƌŬ͍

ͺͺͺͺͺ ŚŽƵƌƐƉĞƌĚĂǇ
ͺͺͺͺͺ ŵŝŶƵƚĞƐƉĞƌĚĂǇ


WZdϮ͗dZE^WKZdd/KEW,z^/>d/s/dz

dŚĞƐĞƋƵĞƐƚŝŽŶƐĂƌĞĂďŽƵƚŚŽǁǇŽƵƚƌĂǀĞůĞĚĨƌŽŵƉůĂĐĞƚŽƉůĂĐĞ͕ŝŶĐůƵĚŝŶŐƚŽƉůĂĐĞƐůŝŬĞ
ǁŽƌŬ͕ƐƚŽƌĞƐ͕ŵŽǀŝĞƐ͕ĂŶĚƐŽŽŶ͘

ϴ͘ ƵƌŝŶŐƚŚĞůĂƐƚϳĚĂǇƐ͕ŽŶŚŽǁŵĂŶǇĚĂǇƐĚŝĚǇŽƵƚƌĂǀĞůŝŶĂŵŽƚŽƌǀĞŚŝĐůĞůŝŬĞĂ
ƚƌĂŝŶ͕ďƵƐ͕ĐĂƌ͕ŽƌƚƌĂŵ͍

ͺͺͺͺͺ ĚĂǇƐƉĞƌǁĞĞŬ

 EŽƚƌĂǀĞůŝŶŐŝŶĂŵŽƚŽƌǀĞŚŝĐůĞ ^ŬŝƉƚŽƋƵĞƐƚŝŽŶϭϬ

ϵ͘ ,ŽǁŵƵĐŚƚŝŵĞĚŝĚǇŽƵƵƐƵĂůůǇƐƉĞŶĚŽŶŽŶĞŽĨƚŚŽƐĞĚĂǇƐƚƌĂǀĞůŝŶŐŝŶĂƚƌĂŝŶ͕ďƵƐ͕
ĐĂƌ͕ƚƌĂŵ͕ŽƌŽƚŚĞƌŬŝŶĚŽĨŵŽƚŽƌǀĞŚŝĐůĞ͍

ͺͺͺͺͺ ŚŽƵƌƐƉĞƌĚĂǇ
ͺͺͺͺͺ ŵŝŶƵƚĞƐƉĞƌĚĂǇ
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
EŽǁƚŚŝŶŬŽŶůǇĂďŽƵƚƚŚĞďŝĐǇĐůŝŶŐĂŶĚǁĂůŬŝŶŐǇŽƵŵŝŐŚƚŚĂǀĞĚŽŶĞƚŽƚƌĂǀĞůƚŽĂŶĚĨƌŽŵ
ǁŽƌŬ͕ƚŽĚŽĞƌƌĂŶĚƐ͕ŽƌƚŽŐŽĨƌŽŵƉůĂĐĞƚŽƉůĂĐĞ͘

ϭϬ͘ ƵƌŝŶŐƚŚĞůĂƐƚϳĚĂǇƐ͕ŽŶŚŽǁŵĂŶǇĚĂǇƐĚŝĚǇŽƵďŝĐǇĐůĞĨŽƌĂƚůĞĂƐƚϭϬŵŝŶƵƚĞƐĂƚ
ĂƚŝŵĞƚŽŐŽĨƌŽŵƉůĂĐĞƚŽƉůĂĐĞ͍

ͺͺͺͺͺ ĚĂǇƐƉĞƌǁĞĞŬ

 EŽďŝĐǇĐůŝŶŐĨƌŽŵƉůĂĐĞƚŽƉůĂĐĞ ^ŬŝƉƚŽƋƵĞƐƚŝŽŶϭϮ


ϭϭ͘ ,ŽǁŵƵĐŚƚŝŵĞĚŝĚǇŽƵƵƐƵĂůůǇƐƉĞŶĚŽŶŽŶĞŽĨƚŚŽƐĞĚĂǇƐƚŽďŝĐǇĐůĞĨƌŽŵƉůĂĐĞƚŽ
ƉůĂĐĞ͍

ͺͺͺͺͺ ŚŽƵƌƐƉĞƌĚĂǇ
ͺͺͺͺͺ ŵŝŶƵƚĞƐƉĞƌĚĂǇ

ϭϮ͘ ƵƌŝŶŐƚŚĞůĂƐƚϳĚĂǇƐ͕ŽŶŚŽǁŵĂŶǇĚĂǇƐĚŝĚǇŽƵǁĂůŬĨŽƌĂƚůĞĂƐƚϭϬŵŝŶƵƚĞƐĂƚĂ
ƚŝŵĞƚŽŐŽĨƌŽŵƉůĂĐĞƚŽƉůĂĐĞ͍

ͺͺͺͺͺ ĚĂǇƐƉĞƌǁĞĞŬ

 EŽǁĂůŬŝŶŐĨƌŽŵƉůĂĐĞƚŽƉůĂĐĞ ^ŬŝƉƚŽWZdϯ͗
,Kh^tKZ<͕,Kh^
D/EdEE͕E
Z/E'&KZ&D/>z

ϭϯ͘ ,ŽǁŵƵĐŚƚŝŵĞĚŝĚǇŽƵƵƐƵĂůůǇƐƉĞŶĚŽŶŽŶĞŽĨƚŚŽƐĞĚĂǇƐǁĂůŬŝŶŐĨƌŽŵƉůĂĐĞƚŽ
ƉůĂĐĞ͍

ͺͺͺͺͺ ŚŽƵƌƐƉĞƌĚĂǇ
ͺͺͺͺͺ ŵŝŶƵƚĞƐƉĞƌĚĂǇ


WZdϯ͗,Kh^tKZ<͕,Kh^D/EdEE͕EZ/E'&KZ&D/>z

dŚŝƐƐĞĐƚŝŽŶŝƐĂďŽƵƚƐŽŵĞŽĨƚŚĞƉŚǇƐŝĐĂůĂĐƚŝǀŝƚŝĞƐǇŽƵŵŝŐŚƚŚĂǀĞĚŽŶĞŝŶƚŚĞůĂƐƚϳĚĂǇƐ
ŝŶĂŶĚĂƌŽƵŶĚǇŽƵƌŚŽŵĞ͕ůŝŬĞŚŽƵƐĞǁŽƌŬ͕ŐĂƌĚĞŶŝŶŐ͕ǇĂƌĚǁŽƌŬ͕ŐĞŶĞƌĂůŵĂŝŶƚĞŶĂŶĐĞ
ǁŽƌŬ͕ĂŶĚĐĂƌŝŶŐĨŽƌǇŽƵƌĨĂŵŝůǇ͘

ϭϰ͘ dŚŝŶŬĂďŽƵƚŽŶůǇƚŚŽƐĞƉŚǇƐŝĐĂůĂĐƚŝǀŝƚŝĞƐƚŚĂƚǇŽƵĚŝĚĨŽƌĂƚůĞĂƐƚϭϬŵŝŶƵƚĞƐĂƚĂ
ƚŝŵĞ͘ƵƌŝŶŐƚŚĞůĂƐƚϳĚĂǇƐ͕ŽŶŚŽǁŵĂŶǇĚĂǇƐĚŝĚǇŽƵĚŽǀŝŐŽƌŽƵƐƉŚǇƐŝĐĂů
ĂĐƚŝǀŝƚŝĞƐůŝŬĞŚĞĂǀǇůŝĨƚŝŶŐ͕ĐŚŽƉƉŝŶŐǁŽŽĚ͕ŽƌĚŝŐŐŝŶŐŝŶƚŚĞŐĂƌĚĞŶŽƌǇĂƌĚ͍

ͺͺͺͺͺ ĚĂǇƐƉĞƌǁĞĞŬ

 EŽǀŝŐŽƌŽƵƐĂĐƚŝǀŝƚǇŝŶŐĂƌĚĞŶŽƌǇĂƌĚ ^ŬŝƉƚŽƋƵĞƐƚŝŽŶϭϲ





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ϭϱ͘ ,ŽǁŵƵĐŚƚŝŵĞĚŝĚǇŽƵƵƐƵĂůůǇƐƉĞŶĚŽŶŽŶĞŽĨƚŚŽƐĞĚĂǇƐĚŽŝŶŐǀŝŐŽƌŽƵƐƉŚǇƐŝĐĂů
ĂĐƚŝǀŝƚŝĞƐŝŶƚŚĞŐĂƌĚĞŶŽƌǇĂƌĚ͍

ͺͺͺͺͺ ŚŽƵƌƐƉĞƌĚĂǇ
ͺͺͺͺͺ ŵŝŶƵƚĞƐƉĞƌĚĂǇ


ϭϲ͘ ŐĂŝŶ͕ƚŚŝŶŬĂďŽƵƚŽŶůǇƚŚŽƐĞƉŚǇƐŝĐĂůĂĐƚŝǀŝƚŝĞƐƚŚĂƚǇŽƵĚŝĚĨŽƌĂƚůĞĂƐƚϭϬŵŝŶƵƚĞƐ
ĂƚĂƚŝŵĞ͘ƵƌŝŶŐƚŚĞůĂƐƚϳĚĂǇƐ͕ŽŶŚŽǁŵĂŶǇĚĂǇƐĚŝĚǇŽƵĚŽŵŽĚĞƌĂƚĞĂĐƚŝǀŝƚŝĞƐ
ůŝŬĞĐĂƌƌǇŝŶŐůŝŐŚƚůŽĂĚƐ͕ƐǁĞĞƉŝŶŐ͕ǁĂƐŚŝŶŐǁŝŶĚŽǁƐ͕ĂŶĚƌĂŬŝŶŐŝŶƚŚĞŐĂƌĚĞŶŽƌ
ǇĂƌĚ͍

ͺͺͺͺͺ ĚĂǇƐƉĞƌǁĞĞŬ

 EŽŵŽĚĞƌĂƚĞĂĐƚŝǀŝƚǇŝŶŐĂƌĚĞŶŽƌǇĂƌĚ ^ŬŝƉƚŽƋƵĞƐƚŝŽŶϭϴ


ϭϳ͘ ,ŽǁŵƵĐŚƚŝŵĞĚŝĚǇŽƵƵƐƵĂůůǇƐƉĞŶĚŽŶŽŶĞŽĨƚŚŽƐĞĚĂǇƐĚŽŝŶŐŵŽĚĞƌĂƚĞ
ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚŝĞƐŝŶƚŚĞŐĂƌĚĞŶŽƌǇĂƌĚ͍

ͺͺͺͺͺ ŚŽƵƌƐƉĞƌĚĂǇ
ͺͺͺͺͺ ŵŝŶƵƚĞƐƉĞƌĚĂǇ

ϭϴ͘ KŶĐĞĂŐĂŝŶ͕ƚŚŝŶŬĂďŽƵƚŽŶůǇƚŚŽƐĞƉŚǇƐŝĐĂůĂĐƚŝǀŝƚŝĞƐƚŚĂƚǇŽƵĚŝĚĨŽƌĂƚůĞĂƐƚϭϬ
ŵŝŶƵƚĞƐĂƚĂƚŝŵĞ͘ƵƌŝŶŐƚŚĞůĂƐƚϳĚĂǇƐ͕ŽŶŚŽǁŵĂŶǇĚĂǇƐĚŝĚǇŽƵĚŽŵŽĚĞƌĂƚĞ
ĂĐƚŝǀŝƚŝĞƐůŝŬĞĐĂƌƌǇŝŶŐůŝŐŚƚůŽĂĚƐ͕ǁĂƐŚŝŶŐǁŝŶĚŽǁƐ͕ƐĐƌƵďďŝŶŐĨůŽŽƌƐĂŶĚƐǁĞĞƉŝŶŐ
ŝŶƐŝĚĞǇŽƵƌŚŽŵĞ͍

ͺͺͺͺͺ ĚĂǇƐƉĞƌǁĞĞŬ

 EŽŵŽĚĞƌĂƚĞĂĐƚŝǀŝƚǇŝŶƐŝĚĞŚŽŵĞ ^ŬŝƉƚŽWZdϰ͗
ZZd/KE͕^WKZd
E>/^hZͲd/D
W,z^/>d/s/dz

ϭϵ͘ ,ŽǁŵƵĐŚƚŝŵĞĚŝĚǇŽƵƵƐƵĂůůǇƐƉĞŶĚŽŶŽŶĞŽĨƚŚŽƐĞĚĂǇƐĚŽŝŶŐŵŽĚĞƌĂƚĞ
ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚŝĞƐŝŶƐŝĚĞǇŽƵƌŚŽŵĞ͍

ͺͺͺͺͺ ŚŽƵƌƐƉĞƌĚĂǇ
ͺͺͺͺͺ ŵŝŶƵƚĞƐƉĞƌĚĂǇ


WZdϰ͗ZZd/KE͕^WKZd͕E>/^hZͲd/DW,z^/>d/s/dz

dŚŝƐƐĞĐƚŝŽŶŝƐĂďŽƵƚĂůůƚŚĞƉŚǇƐŝĐĂůĂĐƚŝǀŝƚŝĞƐƚŚĂƚǇŽƵĚŝĚŝŶƚŚĞůĂƐƚϳĚĂǇƐƐŽůĞůǇĨŽƌ
ƌĞĐƌĞĂƚŝŽŶ͕ƐƉŽƌƚ͕ĞǆĞƌĐŝƐĞŽƌůĞŝƐƵƌĞ͘WůĞĂƐĞĚŽŶŽƚŝŶĐůƵĚĞĂŶǇĂĐƚŝǀŝƚŝĞƐǇŽƵŚĂǀĞĂůƌĞĂĚǇ
ŵĞŶƚŝŽŶĞĚ͘

ϮϬ͘ EŽƚĐŽƵŶƚŝŶŐĂŶǇǁĂůŬŝŶŐǇŽƵŚĂǀĞĂůƌĞĂĚǇŵĞŶƚŝŽŶĞĚ͕ĚƵƌŝŶŐƚŚĞůĂƐƚϳĚĂǇƐ͕ŽŶ
ŚŽǁŵĂŶǇĚĂǇƐĚŝĚǇŽƵǁĂůŬĨŽƌĂƚůĞĂƐƚϭϬŵŝŶƵƚĞƐĂƚĂƚŝŵĞŝŶǇŽƵƌůĞŝƐƵƌĞƚŝŵĞ͍

ͺͺͺͺͺ ĚĂǇƐƉĞƌǁĞĞŬ

 EŽǁĂůŬŝŶŐŝŶůĞŝƐƵƌĞƚŝŵĞ ^ŬŝƉƚŽƋƵĞƐƚŝŽŶϮϮ
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
Ϯϭ͘ ,ŽǁŵƵĐŚƚŝŵĞĚŝĚǇŽƵƵƐƵĂůůǇƐƉĞŶĚŽŶŽŶĞŽĨƚŚŽƐĞĚĂǇƐǁĂůŬŝŶŐŝŶǇŽƵƌůĞŝƐƵƌĞ
ƚŝŵĞ͍

ͺͺͺͺͺ ŚŽƵƌƐƉĞƌĚĂǇ
ͺͺͺͺͺ ŵŝŶƵƚĞƐƉĞƌĚĂǇ


ϮϮ͘ dŚŝŶŬĂďŽƵƚŽŶůǇƚŚŽƐĞƉŚǇƐŝĐĂůĂĐƚŝǀŝƚŝĞƐƚŚĂƚǇŽƵĚŝĚĨŽƌĂƚůĞĂƐƚϭϬŵŝŶƵƚĞƐĂƚĂ
ƚŝŵĞ͘ƵƌŝŶŐƚŚĞůĂƐƚϳĚĂǇƐ͕ŽŶŚŽǁŵĂŶǇĚĂǇƐĚŝĚǇŽƵĚŽǀŝŐŽƌŽƵƐƉŚǇƐŝĐĂů
ĂĐƚŝǀŝƚŝĞƐůŝŬĞĂĞƌŽďŝĐƐ͕ƌƵŶŶŝŶŐ͕ĨĂƐƚďŝĐǇĐůŝŶŐ͕ŽƌĨĂƐƚƐǁŝŵŵŝŶŐŝŶǇŽƵƌůĞŝƐƵƌĞ
ƚŝŵĞ͍

ͺͺͺͺͺ ĚĂǇƐƉĞƌǁĞĞŬ

 EŽǀŝŐŽƌŽƵƐĂĐƚŝǀŝƚǇŝŶůĞŝƐƵƌĞƚŝŵĞ ^ŬŝƉƚŽƋƵĞƐƚŝŽŶϮϰ

Ϯϯ͘ ,ŽǁŵƵĐŚƚŝŵĞĚŝĚǇŽƵƵƐƵĂůůǇƐƉĞŶĚŽŶŽŶĞŽĨƚŚŽƐĞĚĂǇƐĚŽŝŶŐǀŝŐŽƌŽƵƐƉŚǇƐŝĐĂů
ĂĐƚŝǀŝƚŝĞƐŝŶǇŽƵƌůĞŝƐƵƌĞƚŝŵĞ͍

ͺͺͺͺͺ ŚŽƵƌƐƉĞƌĚĂǇ
ͺͺͺͺͺ ŵŝŶƵƚĞƐƉĞƌĚĂǇ

Ϯϰ͘ ŐĂŝŶ͕ƚŚŝŶŬĂďŽƵƚŽŶůǇƚŚŽƐĞƉŚǇƐŝĐĂůĂĐƚŝǀŝƚŝĞƐƚŚĂƚǇŽƵĚŝĚĨŽƌĂƚůĞĂƐƚϭϬŵŝŶƵƚĞƐ
ĂƚĂƚŝŵĞ͘ƵƌŝŶŐƚŚĞůĂƐƚϳĚĂǇƐ͕ŽŶŚŽǁŵĂŶǇĚĂǇƐĚŝĚǇŽƵĚŽŵŽĚĞƌĂƚĞƉŚǇƐŝĐĂů
ĂĐƚŝǀŝƚŝĞƐůŝŬĞďŝĐǇĐůŝŶŐĂƚĂƌĞŐƵůĂƌƉĂĐĞ͕ƐǁŝŵŵŝŶŐĂƚĂƌĞŐƵůĂƌƉĂĐĞ͕ĂŶĚĚŽƵďůĞƐ
ƚĞŶŶŝƐŝŶǇŽƵƌůĞŝƐƵƌĞƚŝŵĞ͍

ͺͺͺͺͺ ĚĂǇƐƉĞƌǁĞĞŬ

 EŽŵŽĚĞƌĂƚĞĂĐƚŝǀŝƚǇŝŶůĞŝƐƵƌĞƚŝŵĞ ^ŬŝƉƚŽWZdϱ͗d/D
^WEd^/dd/E'

Ϯϱ͘ ,ŽǁŵƵĐŚƚŝŵĞĚŝĚǇŽƵƵƐƵĂůůǇƐƉĞŶĚŽŶŽŶĞŽĨƚŚŽƐĞĚĂǇƐĚŽŝŶŐŵŽĚĞƌĂƚĞ
ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚŝĞƐŝŶǇŽƵƌůĞŝƐƵƌĞƚŝŵĞ͍
ͺͺͺͺͺ ŚŽƵƌƐƉĞƌĚĂǇ
ͺͺͺͺͺ ŵŝŶƵƚĞƐƉĞƌĚĂǇ


304
^ĞĐƚŝŽŶϮ

dŚĞĨŽůůŽǁŝŶŐƋƵĞƐƚŝŽŶƐƌĞůĂƚĞƚŽǁŚĂƚǇŽƵĚŽƚŽŚĞůƉǇŽƵƌĚĂƵŐŚƚĞƌďĞƉŚǇƐŝĐĂůůǇĂĐƚŝǀĞ͘/Ŷ
ƚŚĞƐĞƋƵĞƐƚŝŽŶƐ͕ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇƌĞůĂƚĞƐƚŽŽƌŐĂŶŝƐĞĚĂĐƚŝǀŝƚŝĞƐƐƵĐŚĂƐƐƉŽƌƚ͕ĂŶĚĂůƐŽ
ƵŶŽƌŐĂŶŝƐĞĚĂĐƚŝǀŝƚŝĞƐƐƵĐŚĂƐǁĂůŬŝŶŐƚŚĞĚŽŐĂŶĚũƵŵƉŝŶŐŽŶƚŚĞƚƌĂŵƉŽůŝŶĞ͘WůĞĂƐĞ
ŝŶĚŝĐĂƚĞŚŽǁĨƌĞƋƵĞŶƚůǇ͕ŝĨĞǀĞƌ͕ǇŽƵĚŽƚŚĞĨŽůůŽǁŝŶŐƚŚŝŶŐƐŝŶƌĞůĂƚŝŽŶƚŽǇŽƵƌĚĂƵŐŚƚĞƌ͛Ɛ
ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ;ƚŽďĞĂŶƐǁĞƌĞĚŽŶĂƐĐĂůĞŽĨ͚ŶĞǀĞƌ͕͛͚ƌĂƌĞůǇ͕͛͚ƐŽŵĞƚŝŵĞƐ͕͛͚ŽĨƚĞŶ͕͛
͚ĂůǁĂǇƐ͛Ϳ͘WůĞĂƐĞŵĂƌŬƚŚĞ͚Eͬ͛ďŽǆŝĨƚŚĞƋƵĞƐƚŝŽŶŝƐŶŽƚĂƉƉůŝĐĂďůĞ͘

 E Z ^ K  Eͬ
/ƐƵŐŐĞƐƚƉŚǇƐŝĐĂůĂĐƚŝǀŝƚŝĞƐŵǇĚĂƵŐŚƚĞƌŵŝŐŚƚĞŶũŽǇ      
/ƉƌŽǀŝĚĞƚƌĂŶƐƉŽƌƚƚŽŚĞůƉŵǇĚĂƵŐŚƚĞƌŐĞƚƚŽĂŶĚĨƌŽŵ
ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚŝĞƐ
     
/ĞŶĐŽƵƌĂŐĞĚŵǇĚĂƵŐŚƚĞƌƚŽďĞƉŚǇƐŝĐĂůůǇĂĐƚŝǀĞǁŚĞŶ
ƐŚĞǁĂƐƌĞĂůůǇǇŽƵŶŐ
     
DǇĚĂƵŐŚƚĞƌƐĞĞƐŵĞďĞŝŶŐƉŚǇƐŝĐĂůůǇĂĐƚŝǀĞŵǇƐĞůĨ      
/ŵĂŬĞƐƵƌĞŵǇĚĂƵŐŚƚĞƌĞĂƚƐŚĞĂůƚŚǇĨŽŽĚĂĨƚĞƌďĞŝŶŐ
ƉŚǇƐŝĐĂůůǇĂĐƚŝǀĞ
     
/ŵĂŬĞƐƵƌĞŵǇĚĂƵŐŚƚĞƌĚƌŝŶŬƐƉůĞŶƚǇŽĨǁĂƚĞƌĚƵƌŝŶŐ
ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ
     
/ŚĞůƉŵǇĚĂƵŐŚƚĞƌŝŵƉƌŽǀĞŚĞƌƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇƐŬŝůůƐ      
/ŚĞůƉŽƵƚĂƚŵǇĚĂƵŐŚƚĞƌ͛ƐƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇďǇĚŽŝŶŐ
ƚŚŝŶŐƐƐƵĐŚĂƐƐĐŽƌŝŶŐ͕ĐŽĂĐŚŝŶŐ͕ƚŝŵŝŶŐ
     
/ƉĂǇĨŽƌŵǇĚĂƵŐŚƚĞƌ͛ƐƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇĨĞĞƐĂŶĚƵŶŝĨŽƌŵ      
/ŵĂŬĞŵǇĚĂƵŐŚƚĞƌĚŽƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇǁŚĞŶƐŚĞĚŽĞƐŶ͛ƚ
ƌĞĂůůǇǁĂŶƚƚŽ
     
/ƉĂƌƚŝĐŝƉĂƚĞŝŶƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇǁŝƚŚŵǇĚĂƵŐŚƚĞƌ      
/ƚĂůŬƚŽŵǇĚĂƵŐŚƚĞƌĂďŽƵƚƚŚĞŚĞĂůƚŚďĞŶĞĨŝƚƐŽĨƉŚǇƐŝĐĂů
ĂĐƚŝǀŝƚǇ
     
/ƚĂůŬƚŽŵǇĚĂƵŐŚƚĞƌĂďŽƵƚƚŚĞƐŽĐŝĂůďĞŶĞĨŝƚƐŽĨƉŚǇƐŝĐĂů
ĂĐƚŝǀŝƚǇ
     
/ŵĂŬĞƐƵƌĞŵǇĚĂƵŐŚƚĞƌŐĞƚƐĞŶŽƵŐŚƌĞƐƚĂĨƚĞƌƐŚĞ͛ƐďĞĞŶ
ƉŚǇƐŝĐĂůůǇĂĐƚŝǀĞ
     
/ůĞƚŵǇĚĂƵŐŚƚĞƌƚƌǇůŽƚƐŽĨƉŚǇƐŝĐĂůĂĐƚŝǀŝƚŝĞƐƚŽƐĞĞǁŚŝĐŚ
ŽŶĞƐƐŚĞĞŶũŽǇƐ
     
/ƚŚŝŶŬƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇŝƐŝŵƉŽƌƚĂŶƚĨŽƌŽƵƌǁŚŽůĞĨĂŵŝůǇ      
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 E Z ^ K  Eͬ
/ŚĂǀĞƚŽŶĂŐŵǇĚĂƵŐŚƚĞƌƚŽĚŽƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ      
/ƉƌŽǀŝĚĞĞƋƵŝƉŵĞŶƚĨŽƌŵǇĚĂƵŐŚƚĞƌƚŽďĞƉŚǇƐŝĐĂůůǇ
ĂĐƚŝǀĞĂƚŚŽŵĞ
     
/ǁĂƚĐŚŵǇĚĂƵŐŚƚĞƌƉĂƌƚŝĐŝƉĂƚĞŝŶƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ      
/ĞŶĐŽƵƌĂŐĞŵǇĚĂƵŐŚƚĞƌƚŽŐŽŽƵƚƐŝĚĞ      
/ŝŶƐŝƐƚŵǇĚĂƵŐŚƚĞƌƉĂƌƚŝĐŝƉĂƚĞƐŝŶƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ      
/ĐŽŵƉůĂŝŶĂďŽƵƚŵǇĚĂƵŐŚƚĞƌďĞŝŶŐƉŚǇƐŝĐĂůůǇĂĐƚŝǀĞ      
/ĞŶĨŽƌĐĞƐƚƌŝĐƚƌƵůĞƐĂƌŽƵŶĚŵǇĚĂƵŐŚƚĞƌ͛ƐƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ      
/ĞŶĐŽƵƌĂŐĞŵǇĚĂƵŐŚƚĞƌƚŽĚŽŚĞƌďĞƐƚĂƚƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ      
/ĚŽŶ͛ƚƌĞĂůůǇŵŝŶĚŝĨŵǇĚĂƵŐŚƚĞƌĚŽĞƐŶ͛ƚĚŽĂŶǇƉŚǇƐŝĐĂů
ĂĐƚŝǀŝƚǇ
     
/ĚŽŶ͛ƚƌĞĂůůǇĐĂƌĞǁŚĂƚƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇŵǇĚĂƵŐŚƚĞƌĚŽĞƐ      
/ŐĞƚĨƌƵƐƚƌĂƚĞĚŝĨŵǇĚĂƵŐŚƚĞƌĚŽĞƐŶ͛ƚĚŽĂŶǇƉŚǇƐŝĐĂů
ĂĐƚŝǀŝƚǇ
     
/ĞǆƉĞĐƚŵǇĚĂƵŐŚƚĞƌƚŽĚŽǁĞůůĂƚƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ      
/ĚŽŶ͛ƚĞŶĐŽƵƌĂŐĞŵǇĚĂƵŐŚƚĞƌƚŽĚŽĂŶǇƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ      
/ůĞƚŵǇĚĂƵŐŚƚĞƌĚŽǁŚĂƚĞǀĞƌƐŚĞǁĂŶƚƐŝŶƌĞŐĂƌĚƚŽ
ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ
     

^ĞĐƚŝŽŶϯ

dŚĞƐĞĨŝŶĂůƋƵĞƐƚŝŽŶƐĂƐŬŝŶĨŽƌŵĂƚŝŽŶĂďŽƵƚǇŽƵĂŶĚǇŽƵƌĨĂŵŝůǇ͗


ϭ͘ ,ŽǁŽůĚĂƌĞǇŽƵ͍   ǇĞĂƌƐ 


Ϯ͘ tŚĂƚƌĞůĂƚŝŽŶĂƌĞǇŽƵƚŽƚŚĞĐŚŝůĚŝŶǀŽůǀĞĚŝŶƚŚŝƐƐƚƵĚǇ͍  

 ŵŽƚŚĞƌ
 ĨĞŵĂůĞĐĂƌĞƌ
 ĨĂƚŚĞƌ
 ŵĂůĞĐĂƌĞƌ
 ŐƌĂŶĚƉĂƌĞŶƚ
 ŐƵĂƌĚŝĂŶ
 ŽƚŚĞƌ   



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ϯ͘ tŚĂƚŝƐǇŽƵƌŚŝŐŚĞƐƚůĞǀĞůŽĨƐĐŚŽŽůŝŶŐ͍;ƉůĞĂƐĞƚŝĐŬŽŶĞďŽǆͿ

 ŶĞǀĞƌĂƚƚĞŶĚĞĚƐĐŚŽŽů
 ƉƌŝŵĂƌǇƐĐŚŽŽů
 ƐŽŵĞŚŝŐŚƐĐŚŽŽů
 ĐŽŵƉůĞƚĞĚŚŝŐŚƐĐŚŽŽů
 ƚĞĐŚŶŝĐĂůŽƌƚƌĂĚĞƐĐŚŽŽůĐĞƌƚŝĨŝĐĂƚĞͬĂƉƉƌĞŶƚŝĐĞƐŚŝƉ
 ƵŶŝǀĞƌƐŝƚǇŽƌƚĞƌƚŝĂƌǇƋƵĂůŝĨŝĐĂƚŝŽŶ


ϰ͘ tŚŝĐŚŽŶĞŽĨƚŚĞĨŽůůŽǁŝŶŐďĞƐƚĚĞƐĐƌŝďĞƐǇŽƵƌĞŵƉůŽǇŵĞŶƚƐƚĂƚƵƐ͍;ƉůĞĂƐĞ
ƚŝĐŬŽŶĞďŽǆͿ

 ĞŵƉůŽǇĞĚĨƵůůƚŝŵĞ    ƌĞƚŝƌĞĚ
 ĞŵƉůŽǇĞĚƉĂƌƚƚŝŵĞ    ƵŶĞŵƉůŽǇĞĚ
 ŚŽŵĞͲĚƵƚŝĞƐĨƵůůƚŝŵĞ    ŽƚŚĞƌ   
 ƐƚƵĚĞŶƚ
 

ϱ͘ tŚĂƚŝƐǇŽƵƌĐƵƌƌĞŶƚŵĂƌŝƚĂůƐƚĂƚƵƐ͍;ƉůĞĂƐĞƚŝĐŬŽŶĞďŽǆͿ

 ŵĂƌƌŝĞĚ     ĚŝǀŽƌĐĞĚ
 ĚĞĨĂĐƚŽͬůŝǀŝŶŐƚŽŐĞƚŚĞƌ    ǁŝĚŽǁĞĚ
 ƐĞƉĂƌĂƚĞĚ     ŶĞǀĞƌŵĂƌƌŝĞĚ


ϲ͘ ,ŽǁŵĂŶǇĐŚŝůĚƌĞŶĚŽǇŽƵŚĂǀĞ͍   


ϳ͘ tŚĂƚŝƐƚŚĞƉŽƐƚĐŽĚĞŽĨǇŽƵƌŚŽŵĞĂĚĚƌĞƐƐ͍


dŚŝƐŝƐƚŚĞĞŶĚŽĨƚŚĞƋƵĞƐƚŝŽŶŶĂŝƌĞʹƚŚĂŶŬǇŽƵĂŐĂŝŶĨŽƌǇŽƵƌŚĞůƉ-

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/͗FFFF
^ƚƵĚĞŶƚYƵĞƐƚŝŽŶŶĂŝƌĞ

dŚĂŶŬǇŽƵǀĞƌǇŵƵĐŚĨŽƌĂŐƌĞĞŝŶŐƚŽĐŽŵƉůĞƚĞƚŚŝƐƋƵĞƐƚŝŽŶŶĂŝƌĞʹƚŚĞŝŶĨŽƌŵĂƚŝŽŶǇŽƵƉƌŽǀŝĚĞǁŝůůďĞ
ǀĞƌǇŚĞůƉĨƵů͘dŚĞƌĞĂƌĞƚŚƌĞĞŵĂŝŶƐĞƚƐŽĨƋƵĞƐƚŝŽŶƐʹƚŚĞĨŝƌƐƚĂƐŬƐĂďŽƵƚŚŽǁŵƵĐŚƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇǇŽƵ
ĚŽ͕ƚŚĞƐĞĐŽŶĚĂƐŬƐĂďŽƵƚǁŚĂƚǇŽƵƌŵƵŵĂŶĚĚĂĚĚŽƚŽŚĞůƉǇŽƵďĞƉŚǇƐŝĐĂůůǇĂĐƚŝǀĞ͕ĂŶĚƚŚĞƚŚŝƌĚĂƐŬƐ
ĂďŽƵƚǇŽƵ͘/ƚƐŚŽƵůĚƚĂŬĞǇŽƵĂďŽƵƚϭϱŵŝŶƵƚĞƐƚŽĐŽŵƉůĞƚĞƚŚĞƋƵĞƐƚŝŽŶŶĂŝƌĞ͘/ĨǇŽƵŚĂǀĞĂŶǇƉƌŽďůĞŵƐ
ĂŶƐǁĞƌŝŶŐĂŶǇŽĨƚŚĞƋƵĞƐƚŝŽŶƐ͕ƉůĞĂƐĞĐŽŶƚĂĐƚŵĞďǇĞŵĂŝůŽŶũƵůŝĞ͘ƐĂƵŶĚĞƌƐΛƵǁĂ͘ĞĚƵ͘ĂƵ

dŚĂŶŬǇŽƵĂŐĂŝŶĨŽƌǇŽƵƌĂƐƐŝƐƚĂŶĐĞ-

^ĞĐƚŝŽŶϭʹzKhZW,z^/>d/s/dz

dŚĞĨŽůůŽǁŝŶŐƋƵĞƐƚŝŽŶƐĂƌĞĂďŽƵƚĂůůƚŚĞǁĂůŬŝŶŐ͕ǀŝŐŽƌŽƵƐĂŶĚŵŽĚĞƌĂƚĞƉŚǇƐŝĐĂůĂĐƚŝǀŝƚŝĞƐƚŚĂƚǇŽƵ
ĚŝĚĨŽƌĂƚůĞĂƐƚϭϬƵŶŝŶƚĞƌƌƵƉƚĞĚŵŝŶƵƚĞƐŝŶƚŚĞůĂƐƚϳĚĂǇƐ͘
WůĞĂƐĞĚŽŶŽƚŝŶĐůƵĚĞƚŚŽƐĞĂĐƚŝǀŝƚŝĞƐƚŚĂƚƚŽŽŬůĞƐƐƚŚĂŶϭϬŵŝŶƵƚĞƐƉĞƌŽĐĐĂƐŝŽŶ͘ǇƚŚĞůĂƐƚϳĚĂǇƐǁĞ
ŵĞĂŶϱƐĐŚŽŽůĚĂǇƐĂŶĚϮǁĞĞŬĞŶĚĚĂǇƐ͘
dŚĞƋƵĞƐƚŝŽŶƐĂƌĞĚŝǀŝĚĞĚŝŶƚŽĨŽƵƌŐƌŽƵƉƐĂŶĚĂƐŬƋƵĞƐƚŝŽŶƐĂďŽƵƚ
• ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚŝĞƐǇŽƵĚŝĚĚƵƌŝŶŐƐĐŚŽŽůƚŝŵĞ͕
• ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚŝĞƐǇŽƵĚŝĚŝŶĂŶĚĂƌŽƵŶĚǇŽƵƌŚŽŵĞůŝŬĞŚŽƵƐĞǁŽƌŬĂŶĚŐĂƌĚĞŶŝŶŐ
• ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚŝĞƐǇŽƵĚŝĚƚŽŐĞƚƚŽĂŶĚĨƌŽŵƉůĂĐĞƐ͕
• ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚŝĞƐǇŽƵĚŝĚĚƵƌŝŶŐůĞŝƐƵƌĞƚŝŵĞ;ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚŝĞƐĚƵƌŝŶŐƉůĂǇ͕ƐƉŽƌƚƐ͕
ĚĂŶĐŝŶŐ͕ĞǆĞƌĐŝƐĞƐĂŶĚĐŽŵƉĞƚŝƚŝŽŶͿ͘

WĂƌƚϭ͗^,KK>ͲZ>dW,z^/>d/s/dz

WĂƌƚϭŝƐĂďŽƵƚƚŚĞƉŚǇƐŝĐĂůĂĐƚŝǀŝƚŝĞƐƚŚĂƚǇŽƵŚĂǀĞďĞĞŶĚŽŝŶŐƚŚĞůĂƐƚϳĚĂǇƐĚƵƌŝŶŐƐĐŚŽŽůŚŽƵƌƐ
;ĚƵƌŝŶŐƚŚĞůĞƐƐŽŶƐĂŶĚĚƵƌŝŶŐďƌĞĂŬƐͿ͘dƌĂŶƐƉŽƌƚĂƚŝŽŶƚŽĂŶĚĨƌŽŵƐĐŚŽŽůĂƌĞEKdŝŶĐůƵĚĞĚ͘

͘ ƵƌŝŶŐƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇĐůĂƐƐĞƐ

,ŽǁŵĂŶǇůĞƐƐŽŶƐ;ƐĐŚŽŽůŚŽƵƌƐͿŽĨƉŚǇƐŝĐĂůĞĚƵĐĂƚŝŽŶĚŝĚǇŽƵŚĂǀĞĚƵƌŝŶŐƚŚĞůĂƐƚƐĞǀĞŶĚĂǇƐ͍

ŶŽŶĞ


ϭůĞƐƐŽŶ ϮůĞƐƐŽŶƐ ϯůĞƐƐŽŶƐ ϰůĞƐƐŽŶƐ ŽƚŚĞƌ͕ŶĂŵĞůǇ͘͘͘͘
ůĞƐƐŽŶƐ
 
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
,ŽǁŵƵĐŚƚŝŵĞĚŝĚǇŽƵƐƉĞŶĚŝŶdKd>ĚƵƌŝŶŐƚŚĞƐĞƉŚǇƐŝĐĂůĞĚƵĐĂƚŝŽŶůĞƐƐŽŶƐŽŶ
ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚŝĞƐƐƵĐŚĂƐƐƉŽƌƚ͕ƌƵŶŶŝŶŐ͕ƉůĂǇŝŶŐ͕ĚĂŶĐŝŶŐĞƚĐ͍ĚĚƚŚĞƚŽƚĂůĨŽƌƚŚĞ
ǁŚŽůĞǁĞĞŬ͕ďƵƚĐŽƵŶƚŽŶůǇƚŚĞŽĐĐĂƐŝŽŶƐƚŚĂƚǇŽƵǁĞƌĞĂĐƚŝǀĞĨŽƌĂƚůĞĂƐƚϭϬ
ƵŶŝŶƚĞƌƌƵƉƚĞĚŵŝŶƵƚĞƐ͘
ͺͺͺŚŽƵƌƐͺͺͺŵŝŶƵƚĞƐƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇĚƵƌŝŶŐƚŚĞůĂƐƚϳĚĂǇƐ


͘ƵƌŝŶŐďƌĞĂŬƐ

ƵƌŝŶŐƚŚĞůĂƐƚϳĚĂǇƐ͕ŽŶŚŽǁŵĂŶǇĚĂǇƐĚŝĚǇŽƵĚŽƚŚĞĨŽůůŽǁŝŶŐ͕ĚƵƌŝŶŐďƌĞĂŬƐĂƚƐĐŚŽŽů͕ĨŽƌĂƚůĞĂƐƚ
ϭϬƵŶŝŶƚĞƌƌƵƉƚĞĚŵŝŶƵƚĞƐ͘͘͘͘
ŽŶ͛ƚŝŶĐůƵĚĞĂĐƚŝǀŝƚŝĞƐƚŚĂƚƚŽŽŬůĞƐƐƚŚĂŶϭϬƵŶŝŶƚĞƌƌƵƉƚĞĚŵŝŶƵƚĞƐ͘
 
͘͘͘t><


,ŽǁŵƵĐŚƚŝŵĞĚŝĚǇŽƵƵƐƵĂůůǇƐƉĞŶĚĚƵƌŝŶŐďƌĞĂŬƐĂƚƐĐŚŽŽůŽŶŽŶĞŽĨƚŚŽƐĞĚĂǇƐ
ǁĂůŬŝŶŐ͍
   ͺͺͺŚŽƵƌƐͺͺͺŵŝŶƵƚĞƐƉĞƌĚĂǇ
ŶŽŶĞ ϭĚĂǇ ϮĚĂǇƐ ϯĚĂǇƐ ϰĚĂǇƐ ϱĚĂǇƐ
 
͘͘͘s/'KZKh^ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ͕ƚŚĂƚŝŶǀŽůǀĞƐŚĂƌĚƉŚǇƐŝĐĂůĞĨĨŽƌƚĂŶĚŵĂŬĞƐǇŽƵďƌĞĂƚŚĞŵƵĐŚ
ŚĂƌĚĞƌƚŚĂŶŶŽƌŵĂů͕ůŝŬĞƌƵŶŶŝŶŐ͙


,ŽǁŵƵĐŚƚŝŵĞĚŝĚǇŽƵƵƐƵĂůůǇƐƉĞŶĚĚƵƌŝŶŐďƌĞĂŬƐĂƚƐĐŚŽŽůŽŶŽŶĞŽĨƚŚŽƐĞĚĂǇƐ
ĚŽŝŶŐǀŝŐŽƌŽƵƐƉŚǇƐŝĐĂůĂĐƚŝǀŝƚŝĞƐ͍
   ͺͺͺŚŽƵƌƐͺͺͺŵŝŶƵƚĞƐƉĞƌĚĂǇ
ŶŽŶĞ ϭĚĂǇ ϮĚĂǇƐ ϯĚĂǇƐ ϰĚĂǇƐ ϱĚĂǇƐ
 
͘͘͘DKZdƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ͕ƚŚĂƚŝŶǀŽůǀĞƐŵŽĚĞƌĂƚĞƉŚǇƐŝĐĂůĞĨĨŽƌƚĂŶĚŵĂŬĞƐǇŽƵďƌĞĂƚŚĞ
ƐŽŵĞǁŚĂƚŚĂƌĚĞƌƚŚĂŶŶŽƌŵĂů͕ůŝŬĞĚĂŶĐŝŶŐ͕͙


,ŽǁŵƵĐŚƚŝŵĞĚŝĚǇŽƵƵƐƵĂůůǇƐƉĞŶĚĚƵƌŝŶŐďƌĞĂŬƐĂƚƐĐŚŽŽůŽŶŽŶĞŽĨƚŚŽƐĞĚĂǇƐ
ĚŽŝŶŐŵŽĚĞƌĂƚĞƉŚǇƐŝĐĂůĂĐƚŝǀŝƚŝĞƐ͍
   ͺͺͺŚŽƵƌƐͺͺͺŵŝŶƵƚĞƐƉĞƌĚĂǇ
ŶŽŶĞ ϭĚĂǇ ϮĚĂǇƐ ϯĚĂǇƐ ϰĚĂǇƐ ϱĚĂǇƐ
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
WĂƌƚϮ͗,Kh^tKZ<E'ZE/E'

dŚŝƐƐĞĐŽŶĚƉĂƌƚŝƐĂďŽƵƚƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇƚŚĂƚǇŽƵŵŝŐŚƚŚĂǀĞďĞĞŶĚŽŝŶŐĚƵƌŝŶŐƚŚĞůĂƐƚϳĚĂǇƐŝŶĂŶĚ
ĂƌŽƵŶĚƚŚĞŚŽƵƐĞ͘

ƵƌŝŶŐƚŚĞůĂƐƚϳĚĂǇƐ͕ŽŶŚŽǁŵĂŶǇĚĂǇƐĚŝĚǇŽƵĚŽ͕ĨŽƌĂƚůĞĂƐƚϭϬƵŶŝŶƚĞƌƌƵƉƚĞĚŵŝŶƵƚĞƐ͕ƉŚǇƐŝĐĂů
ĂĐƚŝǀŝƚŝĞƐŝŶƚŚĞŐĂƌĚĞŶŽƌŝŶŚŽŵĞƚŚĂƚƚŽŽŬĂƚůĞĂƐƚŵŽĚĞƌĂƚĞƉŚǇƐŝĐĂůĞĨĨŽƌƚĂŶĚŵĂĚĞǇŽƵďƌĞĂƚŚĞ
ƐŽŵĞǁŚĂƚŽƌŵƵĐŚŚĂƌĚĞƌƚŚĂŶŶŽƌŵĂůůŝŬĞĐĂƌƌǇŝŶŐŚĞĂǀǇůŽĂĚƐ͕ƐĐƌƵďďŝŶŐĨůŽŽƌƐ͕ƐǁĞĞƉŝŶŐ͘͘͘ŽŶ͛ƚ
ŝŶĐůƵĚĞĂĐƚŝǀŝƚŝĞƐƚŚĂƚƚŽŽŬůĞƐƐƚŚĂŶϭϬƵŶŝŶƚĞƌƌƵƉƚĞĚŵŝŶƵƚĞƐ͘


,ŽǁŵƵĐŚƚŝŵĞĚŝĚǇŽƵƵƐƵĂůůǇƐƉĞŶĚŽŶƚŚŽƐĞĂĐƚŝǀŝƚŝĞƐŝŶƚŚĞŚŽŵĞĂŶĚǇĂƌĚŽŶŽŶĞŽĨ
ƚŚŽƐĞĚĂǇƐ͍
   ͺͺͺŚŽƵƌƐͺͺͺŵŝŶƵƚĞƐƉĞƌĚĂǇ
ŶŽŶĞ ϭĚĂǇ ϮĚĂǇƐ ϯĚĂǇƐ ϰĚĂǇƐ ϱĚĂǇƐ ϲĚĂǇƐ ϳĚĂǇƐ


WĂƌƚϯ͗dZE^WKZdd/KEW,z^/>d/s/dz

dŚĞƐĞƋƵĞƐƚŝŽŶƐĂƌĞĂďŽƵƚŚŽǁǇŽƵƚƌĂǀĞůĞĚĨƌŽŵƉůĂĐĞƚŽƉůĂĐĞ͕ŝŶĐůƵĚŝŶŐƚŽƉůĂĐĞƐůŝŬĞƐĐŚŽŽů͕ƐŚŽƉƐ͕
ŵŽǀŝĞƐ͕ĂŶĚƐŽŽŶĚƵƌŝŶŐƚŚĞůĂƐƚϳĚĂǇƐ͘

ƵƌŝŶŐƚŚĞůĂƐƚϳĚĂǇƐ͕ŽŶŚŽǁŵĂŶǇĚĂǇƐĚŝĚǇŽƵƚƌĂǀĞůĨŽƌĂƚůĞĂƐƚϭϬƵŶŝŶƚĞƌƌƵƉƚĞĚŵŝŶƵƚĞƐ͘͘͘ŽŶ͛ƚ
ŝŶĐůƵĚĞĂĐƚŝǀŝƚŝĞƐƚŚĂƚƚŽŽŬůĞƐƐƚŚĂŶϭϬƵŶŝŶƚĞƌƌƵƉƚĞĚŵŝŶƵƚĞƐ͘
 
͘͘͘ŝŶĂŵŽƚŽƌǀĞŚŝĐůĞůŝŬĞĂƚƌĂŝŶ͕ďƵƐŽƌĐĂƌ͍

,ŽǁŵƵĐŚƚŝŵĞĚŝĚǇŽƵƵƐƵĂůůǇƐƉĞŶĚŽŶŽŶĞŽĨƚŚŽƐĞĚĂǇƐƚƌĂǀĞůůŝŶŐďǇŵŽƚŽƌǀĞŚŝĐůĞ͍
ͺͺͺŚŽƵƌƐͺͺͺŵŝŶƵƚĞƐƉĞƌĚĂǇ



ŶŽŶĞ ϭĚĂǇ ϮĚĂǇƐ ϯĚĂǇƐ ϰĚĂǇƐ ϱĚĂǇƐ ϲĚĂǇƐ ϳĚĂǇƐ
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 
͘͘͘ŽŶĂďŝĐǇĐůĞ͍

,ŽǁŵƵĐŚƚŝŵĞĚŝĚǇŽƵƵƐƵĂůůǇƐƉĞŶĚŽŶŽŶĞŽĨƚŚŽƐĞĚĂǇƐďŝĐǇĐůŝŶŐĨƌŽŵƉůĂĐĞƚŽƉůĂĐĞ͍
ͺͺͺŚŽƵƌƐͺͺͺŵŝŶƵƚĞƐƉĞƌĚĂǇ

ŶŽŶĞ ϭĚĂǇ ϮĚĂǇƐ ϯĚĂǇƐ ϰĚĂǇƐ ϱĚĂǇƐ ϲĚĂǇƐ ϳĚĂǇƐ
 
͘͘͘ďǇǁĂůŬŝŶŐ͍

,ŽǁŵƵĐŚƚŝŵĞĚŝĚǇŽƵƵƐƵĂůůǇƐƉĞŶĚŽŶŽŶĞŽĨƚŚŽƐĞĚĂǇƐǁĂůŬŝŶŐĨƌŽŵƉůĂĐĞƚŽƉůĂĐĞ͍
ͺͺͺŚŽƵƌƐͺͺͺŵŝŶƵƚĞƐƉĞƌĚĂǇ

ŶŽŶĞ ϭĚĂǇ ϮĚĂǇƐ ϯĚĂǇƐ ϰĚĂǇƐ ϱĚĂǇƐ ϲĚĂǇƐ ϳĚĂǇƐ

WĂƌƚϰ͗ZZd/KE͕^WKZd͕E>/^hZͲd/DW,z^/>d/s/dz
dŚŝƐƐĞĐƚŝŽŶŝƐĂďŽƵƚĂůůƚŚĞƉŚǇƐŝĐĂůĂĐƚŝǀŝƚŝĞƐƚŚĂƚǇŽƵĚŝĚŝŶƚŚĞůĂƐƚϳĚĂǇƐƐŽůĞůǇĨŽƌƌĞĐƌĞĂƚŝŽŶ͕ƐƉŽƌƚ͕
ĞǆĞƌĐŝƐĞŽƌůĞŝƐƵƌĞ͘WůĞĂƐĞĚŽŶŽƚŝŶĐůƵĚĞĂŶǇĂĐƚŝǀŝƚŝĞƐǇŽƵŚĂǀĞĂůƌĞĂĚǇŵĞŶƚŝŽŶĞĚ͊͊͊

ƵƌŝŶŐƚŚĞůĂƐƚϳĚĂǇƐŽŶŚŽǁŵĂŶǇĚĂǇƐĚŝĚǇŽƵĚŽŽŶĞŽĨƚŚĞĨŽůůŽǁŝŶŐĨŽƌĂƚůĞĂƐƚϭϬƵŶŝŶƚĞƌƌƵƉƚĞĚ
ŵŝŶƵƚĞƐŝŶǇŽƵƌůĞŝƐƵƌĞƚŝŵĞ͍ŽŶ͛ƚŝŶĐůƵĚĞĂĐƚŝǀŝƚŝĞƐƚŚĂƚƚŽŽŬůĞƐƐƚŚĂŶϭϬƵŶŝŶƚĞƌƌƵƉƚĞĚŵŝŶƵƚĞƐ͊
 ͘͘͘ǁĂůŬ

,ŽǁŵƵĐŚƚŝŵĞĚŝĚǇŽƵƵƐƵĂůůǇƐƉĞŶĚŽŶŽŶĞŽĨƚŚŽƐĞĚĂǇƐǁĂůŬŝŶŐŝŶǇŽƵƌůĞŝƐƵƌĞ
ƚŝŵĞ͍  
ͺͺͺŚŽƵƌƐͺͺͺŵŝŶƵƚĞƐƉĞƌĚĂǇ




ŶŽŶĞ ϭĚĂǇ ϮĚĂǇƐ ϯĚĂǇƐ ϰĚĂǇƐ ϱĚĂǇƐ ϲĚĂǇƐ ϳĚĂǇƐ
312
 
͘͘͘ǀŝŐŽƌŽƵƐƉŚǇƐŝĐĂůĂĐƚŝǀŝƚŝĞƐ͕ƚŚĂƚŝŶǀŽůǀĞŚĂƌĚƉŚǇƐŝĐĂůĞĨĨŽƌƚĂŶĚŵĂŬĞǇŽƵďƌĞĂƚŚĞŵƵĐŚŚĂƌĚĞƌƚŚĂŶ
ŶŽƌŵĂů͕ůŝŬĞĂĞƌŽďŝĐƐ͕ƌƵŶŶŝŶŐ͕ĨĂƐƚďŝĐǇĐůŝŶŐ͕ŽƌĨĂƐƚƐǁŝŵŵŝŶŐ͙

,ŽǁŵƵĐŚƚŝŵĞĚŝĚǇŽƵƵƐƵĂůůǇƐƉĞŶĚŽŶŽŶĞŽĨƚŚŽƐĞĚĂǇƐŽŶǀŝŐŽƌŽƵƐƉŚǇƐŝĐĂů
ĂĐƚŝǀŝƚǇŝŶǇŽƵƌůĞŝƐƵƌĞƚŝŵĞ͍ 
ͺͺͺŚŽƵƌƐͺͺͺŵŝŶƵƚĞƐƉĞƌĚĂǇ

ŶŽŶĞ ϭĚĂǇ ϮĚĂǇƐ ϯĚĂǇƐ ϰĚĂǇƐ ϱĚĂǇƐ ϲĚĂǇƐ ϳĚĂǇƐ
 
͘͘͘ŵŽĚĞƌĂƚĞƉŚǇƐŝĐĂůĂĐƚŝǀŝƚŝĞƐ͕ƚŚĂƚŝŶǀŽůǀĞŵŽĚĞƌĂƚĞƉŚǇƐŝĐĂůĞĨĨŽƌƚĂŶĚŵĂŬĞǇŽƵďƌĞĂƚŚĞƐŽŵĞǁŚĂƚ
ŚĂƌĚĞƌƚŚĂŶŶŽƌŵĂů͕ůŝŬĞĚĂŶĐŝŶŐ͕ƐǁŝŵŵŝŶŐĂƚĂƌĞŐƵůĂƌƉĂĐĞ͕ĂŶĚĚŽƵďůĞƐƚĞŶŶŝƐ͙

,ŽǁŵƵĐŚƚŝŵĞĚŝĚǇŽƵƵƐƵĂůůǇƐƉĞŶĚŽŶŽŶĞŽĨƚŚŽƐĞĚĂǇƐŽŶŵŽĚĞƌĂƚĞƉŚǇƐŝĐĂů
ĂĐƚŝǀŝƚǇŝŶǇŽƵƌůĞŝƐƵƌĞƚŝŵĞ͍
ͺͺͺŚŽƵƌƐͺͺͺŵŝŶƵƚĞƐƉĞƌĚĂǇ
ŶŽŶĞ ϭĚĂǇ ϮĚĂǇƐ ϯĚĂǇƐ ϰĚĂǇƐ ϱĚĂǇƐ ϲĚĂǇƐ ϳĚĂǇƐ


+RZPXFKGR\RXDJUHHRUGLVDJUHHZLWKWKHIROORZLQJVWDWHPHQWV"3OHDVHFLUFOHRQHDQVZHUSHU
VWDWHPHQW



,GRDORWRISK\VLFDODFWLYLW\ 6WURQJO\DJUHH
$JUHH 1HLWKHU 'LVDJUHH 6WURQJO\
GLVDJUHH
'RQ¶W
NQRZ
,ORRNIXQQ\ZKHQ,DPSK\VLFDOO\DFWLYH 6WURQJO\DJUHH
$JUHH 1HLWKHU 'LVDJUHH 6WURQJO\
GLVDJUHH
'RQ¶W
NQRZ
,GRQ¶WKDYHHQRXJKWLPHIRUSK\VLFDODFWLYLW\ 6WURQJO\DJUHH
$JUHH 1HLWKHU 'LVDJUHH 6WURQJO\
GLVDJUHH
'RQ¶W
NQRZ
,SUHIHUWRZDWFK79RUSOD\HOHFWURQLFJDPHV 6WURQJO\DJUHH
$JUHH 1HLWKHU 'LVDJUHH 6WURQJO\
GLVDJUHH
'RQ¶W
NQRZ
,GRQ¶WKDYHDQ\RQHWREHSK\VLFDOO\DFWLYHZLWK 6WURQJO\DJUHH
$JUHH 1HLWKHU 'LVDJUHH 6WURQJO\
GLVDJUHH
'RQ¶W
NQRZ
,GRQ¶WOLNHSK\VLFDODFWLYLW\ 6WURQJO\DJUHH
$JUHH 1HLWKHU 'LVDJUHH 6WURQJO\
GLVDJUHH
'RQ¶W
NQRZ
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2WKHUNLGVPDNHIXQRIPHZKHQ,DPSK\VLFDOO\DFWLYH 6WURQJO\DJUHH
$JUHH 1HLWKHU 'LVDJUHH 6WURQJO\
GLVDJUHH
'RQ¶W
NQRZ
,GRQ¶WWKLQN,DPYHU\JRRGDWSK\VLFDODFWLYLW\ 6WURQJO\DJUHH
$JUHH 1HLWKHU 'LVDJUHH 6WURQJO\
GLVDJUHH
'RQ¶W
NQRZ
,KDYHDKHDOWKSUREOHPWKDWSUHYHQWVPHIURPEHLQJ
SK\VLFDOO\DFWLYH
6WURQJO\
DJUHH
$JUHH 1HLWKHU 'LVDJUHH 6WURQJO\
GLVDJUHH
'RQ¶W
NQRZ
,KDYHDQLQMXU\WKDWSUHYHQWVPHIURPEHLQJSK\VLFDOO\
DFWLYH
6WURQJO\
DJUHH
$JUHH 1HLWKHU 'LVDJUHH 6WURQJO\
GLVDJUHH
'RQ¶W
NQRZ
,DPVFDUHGWKDW,PLJKWJHWKXUWLI,SOD\HGVSRUWHJ
IRRWEDOOQHWEDOO
6WURQJO\
DJUHH
$JUHH 1HLWKHU 'LVDJUHH 6WURQJO\
GLVDJUHH
'RQ¶W
NQRZ
,GRQ¶WKDYHWKHSURSHUFORWKLQJRUVKRHVWRSOD\VSRUW 6WURQJO\DJUHH
$JUHH 1HLWKHU 'LVDJUHH 6WURQJO\
GLVDJUHH
'RQ¶W
NQRZ
,GRQ¶WOLNHKRZEHLQJDFWLYHSK\VLFDOO\PDNHVPHIHHOHJ
KRWVZHDW\RXWRIEUHDWK
6WURQJO\
DJUHH
$JUHH 1HLWKHU 'LVDJUHH 6WURQJO\
GLVDJUHH
'RQ¶W
NQRZ


+RZFRQILGHQWVXUHDUH\RXWKDW\RXFRXOGEHDFWLYHLQWKHIROORZLQJVLWXDWLRQV"3OHDVHFLUFOHRQH
DQVZHUIRUHDFKVWDWHPHQW

,FRXOGEHDFWLYHHYHQ««

,IRWKHUVPDNHIXQRIPH 1RWDWDOOVXUH
$ELW
VXUH
)DLUO\
VXUH
4XLWH
VXUH
9HU\
VXUH
,IWKHUHLVQRRQHWREHDFWLYHZLWK 1RWDWDOOVXUH
$ELW
VXUH
)DLUO\
VXUH
4XLWH
VXUH
9HU\
VXUH
,I,GRQ¶WKDYHWKHHQHUJ\WREHDFWLYH 1RWDWDOOVXUH
$ELW
VXUH
)DLUO\
VXUH
4XLWH
VXUH
9HU\
VXUH
,I,DPQRWJRRGDWLW 1RWDWDOOVXUH
$ELW
VXUH
)DLUO\
VXUH
4XLWH
VXUH
9HU\
VXUH
,I,KDGQRRQHWRWDNHPHWRWUDLQLQJ 1RWDWDOOVXUH
$ELW
VXUH
)DLUO\
VXUH
4XLWH
VXUH
9HU\
VXUH
,IP\IULHQGVGRQ¶WWDNHSDUW 1RWDWDOOVXUH
$ELW
VXUH
)DLUO\
VXUH
4XLWH
VXUH
9HU\
VXUH
,IWKHZHDWKHULVEDG 1RWDWDOOVXUH
$ELW
VXUH
)DLUO\
VXUH
4XLWH
VXUH
9HU\
VXUH
,I,KDGDORWRIKRPHZRUNWRGR 1RWDWDOOVXUH
$ELW
VXUH
)DLUO\
VXUH
4XLWH
VXUH
9HU\
VXUH
,I,ZHUHEXV\JRLQJRXWZLWKP\IULHQGV 1RWDWDOOVXUH
$ELW
VXUH
)DLUO\
VXUH
4XLWH
VXUH
9HU\
VXUH

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+RZPXFKGR\RXDJUHHRUGLVDJUHHZLWKWKHIROORZLQJVWDWHPHQWV"3OHDVHFLUFOHRQHDQVZHUIRUHDFK
VWDWHPHQW



0RVWRIP\IULHQGVGRQ¶WGRDORWRISK\VLFDODFWLYLW\RU
VSRUW
6WURQJO\
DJUHH
$JUHH 1HLWKHU 'LVDJUHH 6WURQJO\
GLVDJUHH
'RQ¶W
NQRZ
0RVWRIP\IULHQGVSUHIHUWRZDWFK79RUSOD\HOHFWURQLF
RUFRPSXWHUJDPHVWKDQEHDFWLYH
6WURQJO\
DJUHH
$JUHH 1HLWKHU 'LVDJUHH 6WURQJO\
GLVDJUHH
'RQ¶W
NQRZ
0RVWRIP\IULHQGVGLVFRXUDJHPHIURPEHLQJSK\VLFDOO\
DFWLYH
6WURQJO\
DJUHH
$JUHH 1HLWKHU 'LVDJUHH 6WURQJO\
GLVDJUHH
'RQ¶W
NQRZ
0RVWRIP\IULHQGVGRQ¶WOLNHSK\VLFDODFWLYLW\RUVSRUW 6WURQJO\DJUHH
$JUHH 1HLWKHU 'LVDJUHH 6WURQJO\
GLVDJUHH
'RQ¶W
NQRZ
0RVWRIP\IULHQGVDUHQ¶WVSRUW\W\SHV 6WURQJO\DJUHH
$JUHH 1HLWKHU 'LVDJUHH 6WURQJO\
GLVDJUHH
'RQ¶W
NQRZ
0RVWRIP\IULHQGVDUHWRRVK\RUHPEDUUDVVHGWREH
SK\VLFDOO\DFWLYH
6WURQJO\
DJUHH
$JUHH 1HLWKHU 'LVDJUHH 6WURQJO\
GLVDJUHH
'RQ¶W
NQRZ
0RVWRIP\IULHQGVDUHWRROD]\WREHSK\VLFDOO\DFWLYH 6WURQJO\DJUHH
$JUHH 1HLWKHU 'LVDJUHH 6WURQJO\
GLVDJUHH
'RQ¶W
NQRZ
0RVWRIP\IULHQGVHQFRXUDJHPHWREHSK\VLFDOO\DFWLYH 6WURQJO\DJUHH
$JUHH 1HLWKHU 'LVDJUHH 6WURQJO\
GLVDJUHH
'RQ¶W
NQRZ

^ĞĐƚŝŽŶϮʹWZEd>^hWWKZd&KZW,z^/>d/s/dz
dŚĞĨŽůůŽǁŝŶŐƋƵĞƐƚŝŽŶƐƌĞůĂƚĞƚŽǁŚĂƚǇŽƵƌƉĂƌĞŶƚƐĚŽƚŽŚĞůƉǇŽƵďĞƉŚǇƐŝĐĂůůǇĂĐƚŝǀĞ͘/ŶƚŚĞƐĞ
ƋƵĞƐƚŝŽŶƐ͕ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇƌĞůĂƚĞƐƚŽŽƌŐĂŶŝƐĞĚĂĐƚŝǀŝƚŝĞƐƐƵĐŚĂƐƐƉŽƌƚ͕ĂŶĚĂůƐŽƵŶŽƌŐĂŶŝƐĞĚĂĐƚŝǀŝƚŝĞƐ
ƐƵĐŚĂƐǁĂůŬŝŶŐƚŚĞĚŽŐĂŶĚũƵŵƉŝŶŐŽŶƚŚĞƚƌĂŵƉŽůŝŶĞ͘WůĞĂƐĞŝŶĚŝĐĂƚĞŚŽǁĨƌĞƋƵĞŶƚůǇ͕ŝĨĞǀĞƌ͕ǇŽƵƌ
DƵŵĂŶĚǇŽƵƌĂĚĚŽƚŚĞĨŽůůŽǁŝŶŐƚŚŝŶŐƐŝŶƌĞůĂƚŝŽŶƚŽǇŽƵƌƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ;ƚŽďĞĂŶƐǁĞƌĞĚŽŶĂƐĐĂůĞ
ŽĨ͚ŶĞǀĞƌ͕͛͚ƌĂƌĞůǇ͕͛͚ƐŽŵĞƚŝŵĞƐ͕͛͚ŽĨƚĞŶ͕͛͚ĂůǁĂǇƐ͛Ϳ͘WůĞĂƐĞŵĂƌŬƚŚĞ͚Eͬ͛ďŽǆŝĨƚŚĞƋƵĞƐƚŝŽŶŝƐŶŽƚ
ĂƉƉůŝĐĂďůĞ͘

YƵĞƐƚŝŽŶƐƚŽďĞĂŶƐǁĞƌĞĚƐĞƉĂƌĂƚĞůǇĨŽƌŵƵŵĂŶĚĚĂĚĞŐ͗

 DƵŵ ĂĚ
 E Z ^ K  Eͬ E Z ^ K  Eͬ
DǇŵƵŵͬĚĂĚƐƵŐŐĞƐƚƐƉŚǇƐŝĐĂůĂĐƚŝǀŝƚŝĞƐ/
ŵŝŐŚƚĞŶũŽǇ
           
DǇŵƵŵͬĚĂĚƉƌŽǀŝĚĞƐƚƌĂŶƐƉŽƌƚƚŽŚĞůƉ
ŵĞƚŽŐĞƚƚŽƉŚǇƐŝĐĂůĂĐƚŝǀŝƚŝĞƐ
           
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DƵŵ ĂĚ
E Z ^ K  Eͬ E Z ^ K  Eͬ
DǇŵƵŵͬĚĂĚĞŶĐŽƵƌĂŐĞĚŵĞƚŽ ďĞ
ƉŚǇƐŝĐĂůůǇĂĐƚŝǀĞǁŚĞŶ/ǁĂƐƌĞĂůůǇǇŽƵŶŐ            
/ƐĞĞŵǇŵƵŵͬĚĂĚďĞŝŶŐƉŚǇƐŝĐĂůůǇĂĐƚŝǀĞ            
DǇŵƵŵͬĚĂĚŵĂŬĞƐƐƵƌĞ/ĞĂƚŚĞĂůƚŚǇ
ĨŽŽĚƐĂĨƚĞƌ/ŚĂǀĞďĞĞŶƉŚǇƐŝĐĂůůǇĂĐƚŝǀĞ
           
DǇŵƵŵͬĚĂĚŵĂŬĞƐƐƵƌĞ/ĚƌŝŶŬůŽƚƐŽĨ
ǁĂƚĞƌĚƵƌŝŶŐƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ
           
DǇŵƵŵͬĚĂĚƚƌŝĞƐƚŽŚĞůƉŵĞŝŵƉƌŽǀĞ
ŵǇƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇƐŬŝůůƐ
           
DǇŵƵŵͬĚĂĚŚĞůƉƐŽƵƚĂƚŵǇƉŚǇƐŝĐĂů
ĂĐƚŝǀŝƚǇďǇĚŽŝŶŐƚŚŝŶŐƐƐƵĐŚĂƐƐĐŽƌŝŶŐ͕
ĐŽĂĐŚŝŶŐ͕ƚŝŵŝŶŐ
           
DǇŵƵŵͬĚĂĚƉĂǇƐĨŽƌŵǇƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ
ĨĞĞƐĂŶĚƵŶŝĨŽƌŵ
           
DǇŵƵŵͬĚĂĚŵĂŬĞƐŵĞĚŽƉŚǇƐŝĐĂů
ĂĐƚŝǀŝƚǇǁŚĞŶ/ĚŽŶ͛ƚƌĞĂůůǇǁĂŶƚƚŽ
           
DǇŵƵŵͬĚĂĚƉĂƌƚŝĐŝƉĂƚĞƐŝŶƉŚǇƐŝĐĂů
ĂĐƚŝǀŝƚŝĞƐǁŝƚŚŵĞ
           
DǇŵƵŵͬĚĂĚƚĂůŬƐƚŽŵĞĂďŽƵƚǁŚǇ
ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇŝƐŐŽŽĚĨŽƌŵǇŚĞĂůƚŚ
           
DǇŵƵŵͬĚĂĚƚĂůŬƐƚŽŵĞĂďŽƵƚƚŚĞƐŽĐŝĂů
ĂƐƉĞĐƚƐŽĨƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ            
DǇŵƵŵͬĚĂĚŵĂŬĞƐƐƵƌĞ/ŐĞƚĞŶŽƵŐŚ
ƌĞƐƚĂĨƚĞƌ/ĚŽƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ            
DǇŵƵŵͬĚĂĚůĞƚƐŵĞƚƌǇůŽƚƐŽĨƉŚǇƐŝĐĂů
ĂĐƚŝǀŝƚŝĞƐƚŽƐĞĞǁŚŝĐŚŽŶĞƐ/ĞŶũŽǇ
           
DǇŵƵŵͬĚĂĚƚŚŝŶŬƐƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇŝƐ
ŝŵƉŽƌƚĂŶƚĨŽƌŽƵƌǁŚŽůĞĨĂŵŝůǇ
           
DǇŵƵŵͬĚĂĚŶĂŐƐŵĞƚŽĚŽƉŚǇƐŝĐĂů
ĂĐƚŝǀŝƚǇ
           
DǇŵƵŵͬĚĂĚƉƌŽǀŝĚĞƐĞƋƵŝƉŵĞŶƚĨŽƌŵĞ
ƚŽďĞƉŚǇƐŝĐĂůůǇĂĐƚŝǀĞĂƚŚŽŵĞ            
DǇŵƵŵͬĚĂĚǁĂƚĐŚĞƐŵĞƉĂƌƚŝĐŝƉĂƚĞŝŶ
ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ
           
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 DƵŵ ĂĚ
 E Z ^ K  Eͬ E Z ^ K  Eͬ
DǇŵƵŵͬĚĂĚĞŶĐŽƵƌĂŐĞƐŵĞƚŽŐŽ
ŽƵƚƐŝĚĞ
           
DǇŵƵŵͬĚĂĚŝŶƐŝƐƚƐƚŚĂƚ/ĚŽƉŚǇƐŝĐĂů
ĂĐƚŝǀŝƚǇ
           
DǇŵƵŵͬĚĂĚĐŽŵƉůĂŝŶƐĂďŽƵƚŵĞďĞŝŶŐ
ƉŚǇƐŝĐĂůůǇĂĐƚŝǀĞ
           
DǇŵƵŵͬĚĂĚŚĂƐƌĞĂůůǇƐƚƌŝĐƚƌƵůĞƐ
ĂƌŽƵŶĚƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ
           
DǇŵƵŵͬĚĂĚĞŶĐŽƵƌĂŐĞƐŵĞƚŽĚŽŵǇ
ďĞƐƚĂƚƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ
           
DǇŵƵŵͬĚĂĚĚŽĞƐŶ͛ƚƌĞĂůůǇŵŝŶĚŝĨ/
ĚŽŶ͛ƚĚŽĂŶǇƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ            
DǇŵƵŵͬĚĂĚĚŽĞƐŶ͛ƚƌĞĂůůǇĐĂƌĞǁŚĂƚ
ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ/ĚŽ            
DǇŵƵŵͬĚĂĚŐĞƚƐĨƌƵƐƚƌĂƚĞĚŝĨ/ĚŽŶ͛ƚĚŽ
ĂŶǇƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ            
DǇŵƵŵͬĚĂĚĞǆƉĞĐƚƐŵĞƚŽĚŽǁĞůůĂƚ
ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ            
DǇŵƵŵͬĚĂĚĚŽĞƐŶ͛ƚĞŶĐŽƵƌĂŐĞŵĞƚŽ
ĚŽĂŶǇƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ            
DǇŵƵŵͬĚĂĚůĞƚƐŵĞĚŽǁŚĂƚĞǀĞƌ/ǁĂŶƚ
ŝŶƌĞŐĂƌĚƚŽƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ            



^ĞĐƚŝŽŶϯʹYh^d/KE^KhdzKh

ϭ͘ tŚĂƚŝƐǇŽƵƌĚĂƚĞŽĨďŝƌƚŚ͍ͬDDͬzzzz


Ϯ͘ tŚĂƚŝƐƚŚĞƉŽƐƚĐŽĚĞŽĨǇŽƵƌŚŽŵĞĂĚĚƌĞƐƐ͍


ϯ͘ tŚĂƚƐĐŚŽŽůĚŽǇŽƵŐŽƚŽ͍



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A16.1 Test-retest reliability of IPAQ-A individual items 
As described in Chapter 7, ICCs were determined for individual IPAQ-A 
frequency and duration items, as well as domain- and intensity-specific weekly 
totals. ICCs for individual items are presented in Table A16.1. 
Table A16.1:  Test-retest reliability of IPAQ-A individual items 
IPAQ-A individual item ICC IPAQ-A individual item ICC 
School physical education 
# of days 
duration 
0.80 
0.00 
Cycling for transport 
# of days 
duration 
0.85 
0.46 
School walking during breaks 
# of days 
duration 
0.46 
0.00 
Walking for transport 
# of days 
duration 
0.51 
0.03 
School vigorous PA during breaks 
# of days 
duration 
0.61 
0.59 
Leisure-time walking 
# of days 
# of hours 
# of minutes 
0.48 
0.56 
School moderate PA during breaks 
# of days 
duration 
0.42 
0.07 
Leisure-time vigorous PA 
# of days 
duration 
0.60 
0.16 
Household MVPA 
# of days 
duration 
0.37 
0.00 
Leisure-time moderate PA 
# of days 
duration 
0.44 
0.28 
    
# number 
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A17.1 Additional associations between parenting and physical activity 
In Study 3: Associations between measures of physical activity-specific parenting 
styles and practices and physical activity among adolescent girls, numerous 
univariable and multivariable associations between parenting and physical activity 
were observed. Multivariable associations have previously been described in 
Chapter 7, while back-transformed univariable associations are described below. 
Back-transformed data for significant univariable and multivariable associations 
are presented in Tables A17.1 and A17.2. 
Daughters’ reports of their mother’s physical activity parenting 
For daughters’ reports of their mother’s parenting, in univariable analyses, 
‘developing healthy physical activity habits’ was significantly positively 
associated with leisure-time physical activity (LTPA), moderate-intensity physical 
activity (MPA), vigorous-intensity physical activity (VPA) and total MVPA. Each 
unit increase in the ‘developing healthy physical activity habits’ scale was 
associated with 53% greater LTPA (1.53; 95% CI 1.27-1.84), 16% greater MPA 
(1.16; 95% CI 1.06-1.27), 86% greater VPA (1.86; 95% CI 1.46-2.38) and 21% 
greater MVPA (1.21; 95% CI 1.12-1.31). 
Similarly, mothers’ provision of ‘logistic support’ was positively associated with 
LTPA, MPA, VPA and MVPA. Each unit increase in ‘logistic support’ resulted in 
64% greater LTPA (1.64; 95% CI 1.36-1.97), 13% greater MPA (1.13; 95% CI 
1.03-1.24), 65% greater VPA (1.65; 95% CI 1.29-2.12) and 16% greater MVPA 
(1.16; 95% CI 1.07-1.25). 
Daughters’ reports of their mother’s ‘forcing physical activity’ participation was 
positively associated with VPA and MVPA, with each unit increase resulting in 
35% and 10% greater VPA (1.35; 95% CI 1.08-1.68) and MVPA (1.10; 95% CI 
1.03-1.18) respectively. 
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Mothers’ ‘modelling of physical activity and co-participation’ was significantly 
positively associated with VPA, with each unit increase in modelling resulting in 
23% greater VPA (1.23; 95% CI 1.01-1.52). 
Finally, girls’ perceptions of their mother’s ‘expectations regarding physical 
activity’ were significantly positively associated with school physical activity, 
LTPA, MPA, VPA and MVPA. Each unit increase in ‘physical activity 
expectations’ resulted in 13% greater school physical activity (1.13; 95% CI 1.01-
1.27), 27% greater LTPA (1.27; 95% CI 1.02-1.57), 17% greater MPA (1.17; 95% 
CI 1.06-1.30), 62% greater VPA (1.62; 95% CI 1.22-2.16) and 18% greater 
MVPA (1.18; 95% CI 1.08-1.29). 
Daughters’ reports of their father’s physical activity parenting 
In univariable analyses for daughters’ reports of their father’s parenting, 
‘developing healthy physical activity habits’ was significantly positively 
associated with LTPA, MPA, VPA and MVPA. Each unit increase in the 
‘developing healthy physical activity habits’ scale was associated with 59% 
greater LTPA (1.59; 95% CI 1.32-1.91), 16% greater MPA (1.16; 95% CI 1.06-
1.26), 91% greater VPA (1.91; 95% CI 1.50-2.43) and 20% greater MVPA (1.20; 
95% CI 1.11-1.29). 
Fathers’ provision of ‘logistic support’ was significantly positively associated 
with LTPA, MPA, VPA and MVPA. Each unit increase in provision of ‘logistic 
support’ was associated with 82%, 17%, 111%, and 23% greater LTPA (1.82; 
95% CI 1.50-2.20), MPA (1.17; 95% CI 1.07-1.29), VPA (2.11; 95% CI 1.63-
2.73) and MVPA (1.23; 95% CI 1.14-1.33) respectively.  
‘Forcing physical activity’ participation was positively associated with walking, 
VPA and MVPA, with each unit increase in this scale resulting in 18% greater 
walking (1.18; 95% CI 1.00-1.38), 48% greater VPA (1.48; 95% CI 1.17-1.86) 
and 10% greater MVPA (1.10; 95% CI 1.02-1.18). 
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Daughters’ reports of their father’s physical activity ‘modelling and co-
participation’ was positively associated with LTPA, MPA, VPA and MVPA. Each 
unit increase in modelling was associated with 42% greater LTPA (1.42; 95% CI 
1.21-1.65), 15% greater MPA (1.15; 95% CI 1.07-1.23), 73% greater VPA (1.73; 
95% CI 1.41-2.12) and 14% greater MVPA (1.14; 95% CI 1.07-1.22). 
Finally, fathers’ ‘expectations regarding their daughter’s physical activity’ was 
positively associated with all physical activity outcome variables except walking 
and transport physical activity. Each unit increase in physical activity expectations 
was associated with 20% greater school physical activity (1.20; 95% CI 1.07-
1.34), 45% greater home physical activity (1.45; 95% CI 1.07-1.97), 27% greater 
LTPA (1.27; 95% CI 1.02-1.59), 21% greater MPA (1.21; 95% CI 1.09-1.34), 
42% greater VPA (1.42; 95% CI 1.05-1.92) and 20% greater MVPA (1.20; 95% 
CI 1.10-1.32). 
Parent self-report of physical activity parenting 
Fewer univariable associations between parents’ self-reported physical activity 
parenting and girls’ physical activity were observed. The ‘developing healthy 
physical activity habits’ scale was positively associated with MPA, VPA and 
MVPA. Each unit increase in this scale was associated with 17% greater MPA 
(1.17; 95% CI 1.03, 1.33), 64% greater VPA (1.64; 95% CI 1.16-1.33) and 21% 
greater MVPA (1.21; 95% CI 1.08-1.36). Provision of ‘logistic support’ was 
positively associated with LTPA, MPA, VPA and MVPA, with each unit increase 
resulting in 98% greater LTPA (1.98; 95% CI 1.60-2.44), 24% greater MPA 
(1.24; 95% CI 1.11-1.38), 119% greater VPA (2.19; 95% CI 1.63-2.95) and 23% 
greater MVPA (1.23; 95% CI 1.12-1.36). 
‘Forcing physical activity participation’ was inversely associated with LTPA, with 
each unit increase in ‘forcing physical activity’ associated with 17% less LTPA 
(0.83: 95% CI 0.70-0.91), while ‘physical activity expectations’ were positively 
associated with MPA (1.18; 95% CI 1.04-1.33) and MVPA (1.14; 95% CI 1.02-
1.28). Finally, ‘physical activity nurturing’ was positively associated with VPA, 
with each unit increase resulting in 44% greater VPA (1.44; 95% CI 1.02-2.02).  
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ul
tiv
ar
ia
bl
e 
lin
ea
r 
re
gr
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si
on
 m
od
el
s
 
 
 
W
al
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ng
 
M
od
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at
e 
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V
ig
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A
 
To
ta
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V
PA
 
PA
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ar
en
tin
g 
sc
al
e 
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at
e 
(9
5%
 C
I)
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tim
at
e 
(9
5%
 C
I)
 
Es
tim
at
e 
(9
5%
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I)
 
Es
tim
at
e 
(9
5%
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I)
 
U
ni
va
ria
bl
e 
M
ul
tiv
ar
ia
bl
e 
U
ni
va
ria
bl
e 
M
ul
tiv
ar
ia
bl
e 
U
ni
va
ria
bl
e 
M
ul
tiv
ar
ia
bl
e 
U
ni
va
ria
bl
e 
M
ul
tiv
ar
ia
bl
e 
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re
nt
 re
po
rt
 
 
 
 
 
 
 
 
 
 
 
 
 
H
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lth
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ab
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1.
49
* 
(1
.0
3,
 2
.1
6)
 
1.
17
* 
(1
.0
3,
 1
.3
3)
1.
64
**
 
(1
.1
6,
 1
.3
3)
1.
21
**
 
(1
.0
8,
 1
.3
6)
 
1.
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* 
(1
.0
4,
 1
.4
3)
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gi
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pp
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t 
 
 
1.
24
**
* 
(1
.1
1,
 1
.3
8)
 
1.
24
**
 
(1
.0
7,
 1
.4
3)
 
2.
19
**
* 
(1
.6
3,
 2
.9
5)
 
2.
21
**
* 
(1
.5
0,
 3
.2
5)
 
1.
23
**
* 
(1
.1
2,
 1
.3
6)
 
1.
21
**
 
(1
.0
6,
 1
.3
7)
 
Fo
rc
in
g 
pa
rti
ci
pa
tio
n 
 
 
0.
89
* 
(0
.8
1,
 0
.9
9)
 
0.
65
**
 
(0
.4
9,
 0
.8
5)
 
0.
90
* 
(0
.8
2,
 0
.9
9)
 
M
od
el
lin
g 
 
 
 
 
 
 
 
 
In
du
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en
t/n
eg
le
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fu
l 
1.
26
* 
(1
.0
4,
 1
.5
3)
 
 
 
 
 
 
 
PA
 e
xp
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ta
tio
ns
 
 
 
1.
18
* 
(1
.0
4,
 1
.3
3)
 
1.
22
**
 
(1
.0
7,
 1
.3
9)
 
 
 
1.
14
* 
(1
.0
2,
 1
.2
8)
 
1.
17
**
 
(1
.0
5,
 1
.3
1)
 
PA
 n
ur
tu
rin
g 
 
 
 
 
1.
44
* 
(1
.0
2,
 2
.0
2)
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ƐƐŽĐŝĂƚŝŽŶƐďĞƚǁĞĞŶƉĂƌĞŶƚŝŶŐƉƌĂĐƚŝĐĞƐĂŶĚĂĚŽůĞƐĐĞŶƚŐŝƌůƐ͛ůĞŝƐƵƌĞͲƚŝŵĞƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ

^ĂƵŶĚĞƌƐ:ϭ͕Ϯ͕^ĂůŵŽŶ:ϭ͕,ƵŵĞϭ͕ƌĞŵŶĞƌϮΘdŝŵƉĞƌŝŽϭ

ϭdŚĞĞŶƚƌĞĨŽƌWŚǇƐŝĐĂůĐƚŝǀŝƚǇĂŶĚEƵƚƌŝƚŝŽŶZĞƐĞĂƌĐŚ͕ĞĂŬŝŶhŶŝǀĞƌƐŝƚǇ
Ϯ^ĐŚŽŽůŽĨWŽƉƵůĂƚŝŽŶ,ĞĂůƚŚ͕dŚĞhŶŝǀĞƌƐŝƚǇŽĨtĞƐƚĞƌŶƵƐƚƌĂůŝĂ

WƵƌƉŽƐĞ͗  WĂƌĞŶƚŝŶŐ ƐƚǇůĞƐ ĂŶĚ ƉƌĂĐƚŝĐĞƐ ĂƌĞ ƌĞůĂƚĞĚ ƚŽ ŚĞĂůƚŚ ŽƵƚĐŽŵĞƐ ĂŵŽŶŐ ĂĚŽůĞƐĐĞŶƚƐ͖
ŚŽǁĞǀĞƌĨĞǁƐƚƵĚŝĞƐŚĂǀĞĐŽŵƉƌĞŚĞŶƐŝǀĞůǇĞǆĂŵŝŶĞĚƚŚĞŝŶĨůƵĞŶĐĞŽĨƉĂƌĞŶƚŝŶŐŽŶƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ
;WͿ͘dŚŝƐƐƚƵĚǇĞǆĂŵŝŶĞƐĂƐƐŽĐŝĂƚŝŽŶƐďĞƚǁĞĞŶƉĂƌĞŶƚŝŶŐĂŶĚĂĚŽůĞƐĐĞŶƚŐŝƌůƐ͛ůĞŝƐƵƌĞͲƚŝŵĞƉŚǇƐŝĐĂů
ĂĐƚŝǀŝƚǇ;>dWͿ͘

DĞƚŚŽĚƐ͗ŶĂůǇƐĞƐĂƌĞďĂƐĞĚŽŶĚĂƚĂĐŽůůĞĐƚĞĚŝŶϮϬϭϮĨƌŽŵϰϭϰŐŝƌůƐĂŐĞĚϭϮͲϭϲǇĞĂƌƐ͕ƌĞƐŝĚŝŶŐŝŶ
ƚŚĞ WĞƌƚŚ ŵĞƚƌŽƉŽůŝƚĂŶ ĂƌĞĂ͘ 'ŝƌůƐ ĐŽŵƉůĞƚĞĚ ƚŚĞ /ŶƚĞƌŶĂƚŝŽŶĂů WŚǇƐŝĐĂů ĐƚŝǀŝƚǇ YƵĞƐƚŝŽŶŶĂŝƌĞ
ĚŽůĞƐĐĞŶƚǀĞƌƐŝŽŶ;/WYͲͿĂŶĚƌĞƉŽƌƚĞĚƚŚĞŝƌŵŽƚŚĞƌ͛ƐĂŶĚĨĂƚŚĞƌ͛ƐWƉĂƌĞŶƚŝŶŐƉƌĂĐƚŝĐĞƐ͘>ŝŶĞĂƌ
ŵŝǆĞĚŵŽĚĞůƐǁĞƌĞƵƐĞĚƚŽĞƐƚŝŵĂƚĞƵŶŝǀĂƌŝĂďůĞĂƐƐŽĐŝĂƚŝŽŶƐďĞƚǁĞĞŶƉĂƌĞŶƚŝŶŐƉƌĂĐƚŝĐĞƐĂŶĚ>dW͘
DƵůƚŝǀĂƌŝĂďůĞŵŽĚĞůƐǁĞƌĞƌƵŶĨŽƌĂůůĨĂĐƚŽƌƐƌĞůĂƚŝŶŐƚŽĨŝƌƐƚůǇ͕ŵŽƚŚĞƌƐ͕ĂŶĚƐĞĐŽŶĚůǇ͕ĨĂƚŚĞƌƐ͘

ZĞƐƵůƚƐ͗ hŶŝǀĂƌŝĂďůĞ ĂŶĂůǇƐĞƐ ŝŶĚŝĐĂƚĞĚŵŽƚŚĞƌƐ͛ ƉƌŽǀŝƐŝŽŶŽĨ ůŽŐŝƐƚŝĐ ƐƵƉƉŽƌƚ ;ƉфϬ͘ϬϬϭͿ͕ ĨŽƐƚĞƌŝŶŐ
ŚĞĂůƚŚǇWŚĂďŝƚƐ;ƉфϬ͘ϬϬϭͿĂŶĚĞǆƉĞĐƚĂƚŝŽŶƐƌĞŐĂƌĚŝŶŐW;ƉсϬ͘ϬϯͿǁĞƌĞƉŽƐŝƚŝǀĞůǇĂƐƐŽĐŝĂƚĞĚǁŝƚŚ
>dW͘ &ĂƚŚĞƌƐ͛ ƉƌŽǀŝƐŝŽŶ ŽĨ ůŽŐŝƐƚŝĐ ƐƵƉƉŽƌƚ ;ƉфϬ͘ϬϬϭͿ͕ ĨŽƐƚĞƌŝŶŐ ŚĞĂůƚŚǇ W ŚĂďŝƚƐ ;ƉфϬ͘ϬϬϭͿ͕ W
ŵŽĚĞůůŝŶŐ;ƉфϬ͘ϬϬϭͿĂŶĚĞǆƉĞĐƚĂƚŝŽŶƐƌĞŐĂƌĚŝŶŐW;ƉсϬ͘ϬϯϰͿǁĞƌĞƉŽƐŝƚŝǀĞůǇĂƐƐŽĐŝĂƚĞĚǁŝƚŚ>dW͘

/Ŷ ƚŚĞŵŽƚŚĞƌƐ͛ŵƵůƚŝǀĂƌŝĂďůĞŵŽĚĞů͕ ƉƌŽǀŝƐŝŽŶ ŽĨ ůŽŐŝƐƚŝĐ ƐƵƉƉŽƌƚ ;ƉсϬ͘ϬϬϭͿ͕ ĨŽƐƚĞƌŝŶŐ ŚĞĂůƚŚǇ W
ŚĂďŝƚƐ ;ƉсϬ͘ϬϱͿ ĂŶĚ ĞǆƉĞĐƚĂƚŝŽŶƐ ƌĞŐĂƌĚŝŶŐ W ;ƉсϬ͘ϬϭͿ ƌĞŵĂŝŶĞĚ ƐŝŐŶŝĨŝĐĂŶƚ͕ ǁŚŝůĞ ĨŽƌĐŝŶŐ W
;ƉсϬ͘ϬϰͿ ǁĂƐ ŶĞŐĂƚŝǀĞůǇ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ >dW͘ /Ŷ ƚŚĞ ĨĂƚŚĞƌƐ͛ ŵƵůƚŝǀĂƌŝĂďůĞ ŵŽĚĞů͕ ƉƌŽǀŝƐŝŽŶ ŽĨ
ůŽŐŝƐƚŝĐƐƵƉƉŽƌƚ;ƉфϬ͘ϬϬϭͿĂŶĚĞǆƉĞĐƚĂƚŝŽŶƐƌĞŐĂƌĚŝŶŐW;ƉсϬ͘ϬϰͿƌĞŵĂŝŶĞĚƐŝŐŶŝĨŝĐĂŶƚ͘

ŽŶĐůƵƐŝŽŶƐ͗ ĚŽůĞƐĐĞŶƚŐŝƌůƐ͛ƉĞƌĐĞƉƚŝŽŶƐŽĨ ƚŚĞŝƌƉĂƌĞŶƚƐ͛WƉĂƌĞŶƚŝŶŐĂƌĞĐůĞĂƌůǇ ŝŵƉŽƌƚĂŶƚ ĨŽƌ
ƉĂƌƚŝĐŝƉĂƚŝŽŶ ŝŶ>dW͘&ƵƌƚŚĞƌĞǆĂŵŝŶĂƚŝŽŶŽĨWƉĂƌĞŶƚŝŶŐ ŝƐĞƐƐĞŶƚŝĂůƚŽƉƌŽŵŽƚĞƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ
ĂŵŽŶŐ ƚŚŝƐ ŝŵƉŽƌƚĂŶƚ ƚĂƌŐĞƚ ŐƌŽƵƉ͘ &ƵƚƵƌĞ ƌĞƐĞĂƌĐŚ ƐŚŽƵůĚ ĞǆĂŵŝŶĞ ƉĂƌĞŶƚĂů ƉĞƌĐĞƉƚŝŽŶƐ ŽĨ W
ƉĂƌĞŶƚŝŶŐĂŶĚĐŽŶƐŝĚĞƌŽƚŚĞƌWŽƵƚĐŽŵĞƐ͘
